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I PURPOSE here to record certain Clinical Observations on 
human Scarlatina in the Metropolitan District^, London, as it 
appeared between September 1887 and February 1888 ; devoting 
special attention to its variations in relation to season, and 
considering in conclusion certain suggestions as to the nature 
of this relation. I shall not, however, abstain from entering 
upon collateral issues, which appear to have importance; and, 
while attempting to bring together phenomena in their natural 
relations, I shall throughout, as far as I am able, pay regard 
to considerations which have been advanced by way of ex- 
planation in previous times. 

The patients, to be referred to, were under my constant and 
immediate care ; a matter for which I am indebted to Dr. P. H. 
McKellar, Medical Superintendent of the South Western Fever 
Asylum of the Metropolitan Asylum Board. 

^ This district, known also as Inner London or Registration London, covers an 
area of eleven square miles, and comprises a population enumerated in the year 
1881 at 3,816,483. 



^^29 



CONTENTS. 



-M- 



PAOB 

SECTION I. General Considerations 1-17 

Chafteb I. Scarlatina in England : historical . . . • i-ii 

,f II. The patients specially referred to in this paper ; and 
the conditions under which they were placed after 
removal to hospital. The distribution of these 
patients according to age, sex, residence, stage of 
illness on admission, and date of attack ; also, the 
conditions in hospital in reference to heat, light, 
ventilation, diet, baths, medicinal treatment . 12-17 

SECTION II. Clinical behaviour of the patients under observation, 

in relation to season ; more detailed consideration 
of albuminuria being reserved for Section III . 18-54 

Chafteb I. Introduction 18-21 

„ II. Delirium 22-24 

„ III. Temperature . . . . . « . . 25-26 

„ rV. Pulse-rate 27-34 

,, V. Conditions of tongue 35-3^ 

„ VI. Arthritis 37-4© 

,, VII. Coryza, Tympanitis, Desquamation, Incidental rashes 

and Diarrhoea 41-4^ 

,, YIII. Fatality, and the possible influence of a certain un- 
avoidable selection of cases on the statistical 
results 47-53 

,) IX. Inferences now to be drawn 53-54 

SECTION IIL Albuminuria^ among the patients under observation, 

in relation to season 55-152 

Subsection A. Albuminuria whether with or without the passage of 

red blood corpuscles or of haemoglobin into the urine 55-1 30 

Chapter I. Introduction 55-57 

II. General considerations as to the albuminuric in- 

58-77 



cidence. Source of the albumen 

„ III. Albuminuria during the period passed in bed, be 
fore * getting up ' . 

„ lY. Albuminuria on first ' getting up ' 



78-91 
92-121 



• • • 



Vlll CONTENTS. 

PAOE 

Chapter V. Albuminuria of late onset 122-125 

„ VI. Albuminuria with recurrence of sore-throat . . 126-130 

Subsection B. Albuminuria associated with the passage of red blood 

corpuscles or of haemoglobin into the urine . 1 31-146 

Subsection C. Patients presenting neither albuminuria nor other 

evidence of renal impiication. The turning-point 
of the epidemic , 147-152 

SECTION IV. Correlation of symptoms 153-164 

SECTION V. Suggestions concerning the relation of symptoms to 

age, sex, and season ....... 165-199 




^ 



It \ra8 in large or chief part owing to observations on Scarlatina 
SB it manifested itself in England that this disease came to be dis- 
tinguished from other diseases with which it bad previously been 
confounded. It waa Scarlatina ae it appeared in London during 
the years 1661 to 1675 that formed the ground-work whereon 
Sydenham founded his differentiation of this disease : but, though 
then differentiated — it had previously been described by Ingrassiaa 
and by Sennert'^it was not until Heberden, Fothergill, "Willan, 
and Withering added their testimony to that of previous writers 
that the disease came to be recognized as distinct, separate, and 
apecifie. The stress laid upon the throat mischief tended, however, 
to confound Scarlatina with Angina maligna ; and it seems doubtful 
whether this confusion has not continued in England, not only to 
within registration times, but even up to quite recent years. 

Hence, for a trustworthy continuous record of the behaviour of 
the disease, we are not able to go back very many years ; in feet, 
we are limited to the more recent of the Poor-Law returns, of the 
reports of the various hospitals into which the patients have been 
admitted, of those of the Registrar- General, and to the still more 
recent notification returns for towns where notification has for 



' After Bpeakiug of email poi and measles (in Lib. iv. osp. 1 2. De febribua) Sennert 

deecribed anather form of fever, wiiich was clearly Scarlatina : and it ma; be noted 

I that in his deaoription uf this other form he refers to the articular determinfttiona, 

~ . are apt to arise, thus : ' In declinstione taodem materia ad articulos eitre- 

11 trBOBfertur, ao dolorem et rnboiem, ut in artbriticia excitat.' 
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2 aENERAI, CONStDERATIOVS 

gome time becD compulsory. The statistics thus ready at hand 
have furnished means for considering the relation of Scarlatina to 
age. sex, and season, as also to other diseases and of the memoirs 
which have been written on theee subjects mention may he made 
of those by Messrs. A. Buchan and A. MjtchelP, by Dr. Matthews 
Duncan*, by the Rfgiatrar- General^, by Dr, G. B. Longstaff*, by 
Dr. Barnes *, by Dr. B. A. Whitelegge", and by Dr. Ballard', together 
with those by Drs. Richardson and Murcbison. 

Statistics of scarlatinal mortality for England and Wales, and 
separately those for London, for the period since registration of 
deaths commenced, are given in Tables 1 8 and 1 9 of the Registrar- 
General's Report for 1887. It is necessary, however, to observe 
that in those tables scarlatinal statistics for the yeai-s 1853-58 
include Diphtheria and Cynanche maligna ; and that for the years 
1859-60 they include the latter of these; for though Diphtheria 
may be closely related to Scarlatina, and Cynanche maligna very 
probably was Diphtheria*, it is necessary to compare such statistics 
only as are strictly inter-comparable. And in considering death- 
rates from Scarlatina, it will also he necessary to bear in mind that 
though they have been related to the prevalence of hospital- 
scarlatina", as will appear below, they cannot be regai'ded as 
necessary indices of scarlatinal prevalences in general j Scarlatina 

' ' Jonrnal of tha Scattiah Mataocological Sodatj,' for 1875. 

' 'Edlnbiirah Medical Journal," for 1876. 

' ' Annual Summary for iB8o,' and ' Annual Report for 1886.' 

* ' Truneactioiis of the Epidemiolo^cnl Society,' London, for i860 ttntl 1S85. 

' 'BritiBh Medical Journal,' November 12, 1887. 

' ' TranBactions of the Epidemiologioal Society,' London, 1888. 

' Communication to the ' Mptropolitan Aaaooiation of Medical Offieara of Health,' 
ftbout the jeM i8dg, and publiahed in the ' TranBoctinas of the Epidemiological Society,' 
London, 1888. 

' It is true that afiectiDus baaring- the generia title Cynanche (e. g. Cynanche, 
Cynanche maligna, Cynanche tonsillaris, Cynanche trachealia), together with otheta 
named sorethroat, inflammation of throat, putrid eorothroat, appeared very frequently 
aa causes of death in the Registers before 185^ ; and that thay appeared very much 
less frequently within a few years afterwards, while diphtheria suddenly came into pro- 
minenae : bat these facta are aa suggestive of a mere substitutioa of mtmea as of ivny 
intrinsic difference between the affections referred to. While proseonting enquiriaE 
into diphtheria-preTalencea on behalf of the Local Government Board in 1885 and 
1&86, the concloeion was forced upon me tliat diphtheria waa not a disease new to 
this country in or about the year 1855 ; and in passing I may note that diphtheria 
waa registered aa a cause of death in Wighton (Norfolk] in 1844, and again in Mans- 
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n bosjittal-scarlHtina for cases of Scarlatina treated in hospital. 



SCARLATINA IS ESQI.ANU : IliSTOIilCAL. 3 

being at one time, as Sydenham found it, scarcely deserving of the 
name of a disease, and at another, may be, very fatal. 

Attention may now be directed to cnrvea I and II of Chart I : 
they set ont, as will be seen, the yearly death-rates from Scar- 
latina in London (curve II}, and those for the rest of England and 
Wales (curve 1), per 10,000 of the population, since the year 1862. 

The most striking facts revealed by these curves are the periodic 
exacerbations and remissions of scarlatdoal mortality, the con- 
CQirence of these exacerbations and of these remissions in each of 
the two areas throughout the period since i86a, and the large 
aggregate fall of the mortality since 1870. 

During the several succeeding quinquenniads commencing with 
j86i, a.nd ending with 1885, the scarlatinal mortality in England 
per million of persons living has been recorded by the Registrar- 
General to have been aa foUowa, viz. 982, 959, 758, 679, and 
434- 

Aa jnst remarked, however, the fall has not been progresaive 
year by year: indeed, as shown in the Chart, there have been 
three or four periods, each of one year's to three years' duration, 
when the mortality has been exceptionally great. Nevertheless 
the mortality for successive groups of years has fallen remarkably ; 
and in 1885 and 1886 it was lower than it had been since at least 
1861, though in the year 1873 the mortality in London fell almost 
OiB low. It rose, however, somewhat in 1887. 

The similarity of the curves for London and the Provinces is 
very close, the rises and falls having taken place almost coincidently 
in the two areas. And on comparing the yearly mortalities during 
the twelve years immediately preceding, with those during the 
twelve years following the end of 1875, it is found that in the 
first period the mortality for London exceeded that for the Provinces 
on five occasions, that in the second period it was in escesa pre- 
cisely the same number of times, and that on one occasion (1882} the 
mortality was the same for both areas. The Registrar- General 
finds, however, that the mean annual scarlatinal mortality per 1000 
of the population for the years 1859-70 was for London i-ii, oni 
for England and Wales only 0-93 ; whereas during the years 1871— 
84 the proportions were reversed, London having the smaller rate, 
viz. 0-56, England and "Wales having the rate Q-65- ^'^^ ^^ suggests 
that the reason of this reversal may have been the establishment 



4 GENERAL COSSIBERATIOSS. 

in recent years of the Metropolitan Asjlam hospitaU for ■ 
reception and isolation of scarlatinal patients, no less than a 
of the re^stered deaths from this disease in 1884 having, he ssiyl 
occurred in these hospitals, and London heing; as reg'arda providq 
for isolation of scarlet fever 'far ahead of the ag^greg^ie country,' 
hearing' upon this it may, however, he mentioned that the mort 
from measles in London has heeu, as pointed out by the Registr 
General, almost invariably above that for England and Wales ; 3 
seems indeed that it has been more constantly so of late years : 
these facts Bu^geat that compensation as between one d 
another may have been operative in hriuging abont the differendfl 
referred to. 

Other questions, arising- out of an examination of these curves, 
will at once suggest themselves ; but it will he well to postpone 
the consideration of them nntil the relation of Scarlatina to season 
has been dealt with, reverting to them lateij in the concluding 
section. 

Before proceeding, however, to discuae the. relation of Scarlatina 
to season, certain fiirther facts mast be mentioned concerning the 
mortahty and prevalence of the disease in London in more recent 
years, and particularly in the year 1887. 

The death-rate from Scarlatina has fallen (v. Chart I) almost 
yearly in London (as also in the Provinces) since the year 1 880, the 
year 1887 notably excepted. The amount of this disease in a form 
equivalent in severity to the hospital-scarlatina has been estimated 
by the Registrar-General. He says in his Annual Summary for 



' Prior to admisBion of Ecarlatinal patients into the Asylum Boari'a hoapitala, 
in the early jinrt of the year 1S72, persona suffering from this disease in Lontlon had 
to be treated for the oioat part at their homes ; some were admitted into the GenBral 
Hospitals, and large numbers also into the London Fever Hoapital, Since the be- 
ginning of the year i8;! they have, however, been treated in pn^;resBiTely increaaing 
number in hospitals onder the management of the Asjlnm Board : the London 
Fever Hoapital has continued for most of the time to take in paying patients ; but at 
most of the General Hospltala the wards allotted to fever have been devoted to other 
purposea. Thislai^er use of the Board's hospitals may be gathered from the following 
statement made by the R^strar-General. In his Annual Summary for 1887 he says 
that in 1S78 ' the deathe &om scarlet fever in the London Fever and Metitipolitan 
Aaylum Hospitals were only 7 per cent, of the whole mortality from that disease in 
London ; in 1 879-81 they were from g to 11 per cent. ; in 1883 the percentage rose 
to 13.1 : in 1884 to 17.6 J in 1885 to acj ; in 18S6 to 111.7 : "'''i'e finaUy, in 1887. it 
reached the high figure of 36-6 ; that is to say, conaiderably more than a third of the 
dsatha from thU disease in 1S87 occurred in these hospitals,' 
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GENERAL CONSIDERATIONS. 



1887: 'Assuniing the case-niortalifcy in the hospitals to represent 
the caae- mortality in the whole of London, the total number of 
caBes of Bcarlet fever of equal severity to those admitted into 
hospital must have been as follows in each of the last 
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i88i . . . J1.376 „ 1885 

i88j . . . 13,194 „ 1886 

1883 . . . l8,?4S „ 1887 

Hence, with the above proviso, Scarlatina of this severity prevaili 
largely in 1880; it declined yearly in prevalence from 1880 to 
I H86, with the exception of a slight ircrease in 1883 ; and it again 
prevailed somewhat more abundantly in 1887. 

As was said at the outset, it is with the disease in London jn 
this latter year, and the early part of 1888, that I shall in this 
paper be more especially concerned : and I now proceed to give 
yet other particulars regarding its general prevalence at thoae 

It appears, from the returns of the Metropolitan Asylum Board, 
that the numbers of scarlatinal patients, admitted into the Board's 
hospitals in conseciitive fortnightly periods during the years 1887 
and 1888, were as shown in the following list : — 
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' These numbers have lieen supplied to me b; Mr. Jebb, Clerk to the Metmpolitt 
Aijlum Boftrd. Their tot»li {10,381) do not eiautly eorreapond to the eorrech 
totals (io,.ifi6irccnrde(l in the Annual KeporM of the Board ; the difference is, hoi 
ever, only siuall ; aud there in nii meaiip ot correcting the uiimberB here given. 
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These nnmbcrs shon- that there was a eoiieidexMble extension of 

' hospital -scarlatina in the late ecmmer and in the autumn of the 

L year 1 8H7 among those classes of the population that have recourse 

[ to the Board's hoapitals. It should, however, be stated that there 

I to be a neeessity for making an application to the Relieving 

OfBeer in order to gain admission into the Board's hospitals ; and 

that this requirement continued in operation until, but not after, 

July 8th, 1S87. This may have had some influence upon the 

numbers admitted after that date, so ae to render them not strictly 

comparable with prior admissions r still, the relation borne by 

the numbers of admissions to the numfers of deaths throughout 

London in successive fortnightly periods, which are given in the 

above list, serves to show that the number of admissions does 

I fiimish some sort of gauge as to the prevalence in London, i.e. of 

K Scarlatina having severity e<iuiva1ent to that of the hospital- 

I' scarlatina. 

his view is confirmed by the fact that essentially the same 
I eeaeonal variation of number of deaths from Scarlatina in London, 
3 that shown in the above list, was found by Messrs. Buchan and 
I Mitchell for the 30 years 1845-74, by the Registrar- General for 
\ the 40 years 1840-79, and by Dr. Longstaff for the 10 years 
11875-84; and also by the fact that essentially the same seasonal 
ftvariation of rate of admissions oi' scyrlatinal patients into the 
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Board's hospitals was found by Dr. LoDgstaff for the latter aeri 
of years, as may be seen on reference to the curves, which I ban 
his consent here to introduce from his paper in the ' Transactions CI 
the Epidemiologrical Society, London, for 18S5.' The paxallelia 
lietween the rate of admissions into the Board's hospitals and 1 
rate of deaths throughout Loudon is also shown by two of th( 
inChart ILp. 21; representing one ofthem the average daily numbi 



SCARLET FEVER, LONDON '. 
Weekly Averiife lo yenre, 1875-1885. 




WEEKLY DEATHS 
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of admissions, and the other the average weekly number of deatli 
for consecutive months, the latter being the same periods as tho« 
adopted by Dr. Longstaff, some of them being four weeks, otheij 
five weeks. The degree of parallelism between these two cnrves ud 
so close as to suggest that either would serve as a gauge of the e 
and flow of the tide of prevalence of Scarlatina equivalent im 
severity to the hospital-scarlatina. It will, however, be observec 

' The tMcli: horizonlol lines sbnvf the mean weekly number of sculatinail patienteH 
ailmibted iato the Board's hnFpiUls, and tlie sneao wei^kly number of deaths &oili'| 
Scarlatina throughont London, aupponmgtbRt both admissiune and deaths weFe 
throughout the fifty-two weelu of the year, the fifty-third week being ignored. 

The curves bhow the aniDuut per Gen.t, by which the aotual number of these »d- 
miBsioTiB and deaths exceeded or fell Abort of these respective meauB, excess being 
indicated by parls of the curves abova the horizoDtal lines, diminution by iiarta 
below thein. 
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ttiat tbe death-curve rose while the admiBsion-curve fell in 
November. In this connection it may he etated that, as 1 shall 
show later, the severity of my eases was greatest among persons 
attacked in October, and the first three and a half weeks or so of 
November ; and that it began to fall off rapidly afterwards. Again, 
the fall in the death-curve wonld naturally be somewhat anticipated 
t.by that of tbe admission -curve, and tbe more so as the former is 
I derived, not from the actual dates of the deaths, hut from tbe dates 
I of their registration. Still it is not clear that these considerations 
altogether explain the fact that, whereas the ascents of the two 
curves are closely, their descents are not so closely parallel. The 
maintained elevation of the death-curve in December 1887, and 
Jannary, February, and March 1888, may have been due either to 
abstention from hospital among the classes which had been using 
the Board's hospitals, or to a greater mortality among classes which 
do not resort to these hospitals. However this may be, there can 
be no doubt that the facts portrayed in these cm-ves, confirmed as 
they are by curves drawn for previous years by other observers, 
show that from about June 1887 to July 1888 there was in London 
but one rise and &11, one wave of prevalence of Scarlatina equi- 
valent in severity to tbe hospital -scarlatina ; and that it was at its 
highest in the last four months of 1887. Moreover, the nnmhera 
of admissions from each of the Parishes and Unions of the Metro- 
politan District show that the wave of prevalence of hospital- 
scarlatina in these several areas took practically the same coarse as 
that which has been depicted for the whole of London, so that tbe 
probability that the epidemic was essentially one is thus confirmed. 
It may be well to mention the numbers of scarlatina] patients 
admitted into the several hospitals of the Board from Lambeth, 
L TiVandsworth, and Clapham, districts to which most of my patients 
■ '(at least most of those who were attacked in November, December, 
Wiand January) belonged. The numbers adniitt.ed from these districts 
I successive four-weekly periods, commencing with January ist, 
, and ending October 4th, 1888, were as follows, viz, 19, 15, 
;o, 26 30, 44, 53, loi {Aug. II, 1887 to Sept, 8), 184 (Sept. 8 
lio Oct. 6), 19,5 (Oct. 6 to Nov. 3), 178 (Nov. 3 to Dec. i), 165 
¥(Dec. I to Dec. 39), 119 (Dee. 29 to Jan. 26, 18S8), 8; (Jan. 36 to 
.. 33), 66 (Feb. 33 to Mch. 33), 63, 57, 53, 34, 39. 54 (Aug, 9, 
18, to Sept, 6), and 51. 
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Seeing, then, that my patients were attacked in the period t 
September 1887 to January 1888, it will be evident that th^ 
. belonged to the periods of final ascent, of (^nlmination, and of com- 
mencing decline of the epidemic. 

I turn now to the scarlatinal mortality in London for 1887, 
The Registrar- General reported in his Annual Summary that the 
deaths for that year 'nnmbered 1447, giving a rate at 0-34 per 
1000.' He added ' this rate was higher than in either of the two 
preceding years, 1885 and i}J86 ; higher also than in the years 
1873 and 1873 ; but, with these four exceptions, was lower than in 
any single year included in our records of this disease, which go 
back to 1859 (Table XIII) ; and 28 per cent, below the decennial 
average, which was 0-47 per loco (Table IV):' so that 'the mor- 
tality was thus exceptionally low aa compared with that of previous 
years.' The case -mortality cannot, however, be det«rmined. The 
number of deaths among the patients admitted during the year 
into the Board's hospitals is of course not stated in the Annual 
Report for 1887, for aa many as 2050 patients remained under 
treatment at the end of the year ; but it may be remarked that 
among the total of scarlatinal patients, viz. ^392, treated daring 
the year in the Board's hospitals there was a fatality '■ of 9-54 
per cent, as against a fatality in the preceding year (1886) of 
9-04. 

The scarlatinal patients who came under charge of the Board in 
1887 were treated in seven different hospitals {five in London, two 
in the suburbs). They were admitted ' from every Pari.^h and 
Union in the Metropolitan District.' ' The Parishes of Paddington, 
St. Marylehone and Lambeth, and the Holbom Union contributed 
the greatest number of scarlet fever cases in proportion to their 
population, and the Po])lar, Greenwich, and Woolwich Unions the 
least nnmbers ' : the exact proportions per 1000 of the popidation 
in the various Parishes and Unions are given in the bottom line 
of Table D. 

The distribution as to sex and age of these patients is given 
in Table A, from which it appears that males formed 49-1 per cent, 
of the whole number. 



' The fHlality is calculated accorJing t 
dividing the numlier of desLha iiitiltiplicj by 
dLnjluir^ca, aud ileublia fur ihe J'ear. 
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Table A. — Age^ and sex^distribution of the scarlatinal patients 
admitted into the Board's hospitals during the year 1887. 



Age-grunps. 


Males. 


Females. 


Totals. 


Under 5 years 


835 


815 


1650 


5 to 9 ... 


I3I2 


1265 


2477 


10 to 14 ... 


466 


50a 


968 


15 to 19 ... 


218 


197 


415 


30 to 24 ... 


84 


"3 


197 


25 to 29 ... 


45 


45 


90 


30 to 34 ... 


23 


37 


50 


35<»39 ... 


II 


15 


26 


40 to 44 ... 


5 


9 


14 


45 to 49 ... 


2 


5 


7 


50 to 54 ... 


I 


5 


6 


And upwards 
Totals 


•* • 


... 


• • • 


2902 


2998 


5900 



Most of the admissions to hospital took place, as already shown, 
in the latter part of the year : those admitted during the last 
five months having formed 75*8 per cent., and those admitted 
during September, October, and November 55*7 per cent, of the 
total number admitted. The maximum number of scarlatinal 
patients under treatment on any one day was reached on November 
23rd, the number then being 261 1. 

It has been indicated above that the abolition of the necessity 
for obtaining an order from the Relieving Officer may have resulted 
in increase of the number of persons admitted into the Board's 
hospitals afterwards : it may have resulted also in attracting to 
the hospitals persons in better circumstances ; but it would appear 
that there was no sensible change in this respect, the patients under 
the charge of the Board having been in chief part, as previously, 
of the poorest of the London population. 





CHAPTER 11. ^H 




CONDITIONS UNDER WHICH THEY WEEE PLACED. 

It has already been said that in the course of the two years 1887 
and i888 there were in all 10,366 scarlatinal patients admitted 
into the ABylnm Board's hospitala. Of those admitted between 
early September, 1887, and early February, 1888, I had sole 
medical charge of 588 ; and it ia to these that this paper will be 
more especially devoted. Several general matters regarding these 
patients may now be mentioned ; but it should first be stated that 
they were not altogether consecutively admitted, a matter to which 
I ahall give full consideration later. 

The age and »ex of my patients, and the months in which they 
were severally attacked are set out in Table B. Males formed ^z-S 
per cent, of the whole number. The patients attacked in November 

Table B.— Showing the dUiribulion. of attacks according to season, 
age, and sex. 


F 

1 


iThlch MU>ek 


UnJet 


jiara. 


jian. 


M. F, 


M. F. 


M. Y. 


jesra. 


l^r 


M. F 


M. F.lM. F. 


ToIaIi. 


August c««a 

Sept. „ 

Oct. 

Not. 

Doo. 

Jau. 


° \ 


11 

3 4 


a 

5 5 


4- a 

3' 34 
11 7 
13 " 


iB 11 

5 4 


4 7 


3 3 

4 5 

3 J 


8 1 
' 3 
3 


3 

3 I 


0. 93 84 

r 1 4G 31 
48 31 
11 34 


5 

r. 

79 

4S 

688 


3 > 


3> a6 


7648 


97 97 


4^ 57 


.7 jfi 


" 13 


13 fi 


8 4 


I i309"79 




and December were almost precisely the same in number ; and the 
proportion of males to females, as well as the proportion of patients 
under 5 years of age, were almost the same for November as for 
December. I draw attention especially to these months for reasons 
which will appear below. 
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The stages of Ulne»» on aflmi»g?m, ae nearly as could be ascer- 
tained, are given in Table C. More than 90 per cent, of the caaes 
were admitted on or before the eighth day of illness : 83 per cent, 
were admitted between the first and sixth day. On comparing 
the November and December cases it will be observed that, though 
there is some disparity in the proportions of coses admitted on or 
before the fourth day, there is but little in the proportiona of cases 
admitted on or before the eighth day. The January cases were, 
it seems, brought into hospital at a considerably earlier stage of 
illneea than the other cases. 



Table C, — Showing day of illness on admisiiem. 

























PereentagB of 
























DQ or before tha 


whlob atlaok 


Day. 


D»j, 


K 


IJaj. 


c 


Day. 


C 


Day. 


Later. 


ToMlB 


f>B.3. D.J. 







n 


n 


n 


n 


„ 


n 


n 












Sept. .. 




^0 


60 
















76 








.IS 


6=; 


n 




s 




fi 




170 


?' 


93 




H 


'7 


37 


11 




4 






.1 






94 










11 


K 




'. 






11 


07 


pa 


Jan. 


1 


'5 


'5 


9 


4 







° 




45 






8 


114 


197 


116 


65, 


iG 


■9 


11 


4" 


588 






837„ of the toUl No 







r^e Parishet and Unions, to which the monthly sets of patients 
severally belonged, are shown in Table D. The majority of the 
patients belonged to the Lambeth Parish, and Wandsworth and 
Clapham Union, both in the county of Surrey ; and the November 
and December patients were taken very largely, and in not very 
unequal proportions, from these districts, 

[Some of the meteorological data for the year l88y and for part of 
1888, as recorded for Greenwich under direction of the Astronomer 
Royal, are graphically presented in Chart II and in Tables Y' and 
Y". The mean monthly temperature of the air and of the dew 
point, and the average number of hours per week of bright sunshine 
rose to a maximum for the year 1887 in July, and each fell month 
by month afterwards. In passing it may be noted that the average 
per month of deaths weekly from Scarlatina in London began to rise 
in May, felt slightly in June, rose again in July, further in August, 
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stiU further and more rapidly in September, then slowly to the 
maximimi for the year in November, after which it almost as 
qiiiclily fell, hut not even in the next thirteen months to the 
level for April 1887. And the curve of average daily admissioiiB 
per month into the Board's hospitals ran, ae has been said, with 
marked approach to parallelism to the curve of mean weekly deatlis. 
The rainfall for 1887 and for 1888 is given with that for other 
years in Chart I.] 

The conditions under which ihe jsaiienfs paaxed through their 
iUnesses after their removal from home may now he briefly re- 
viewed. The patients were all conveyed to hospital in the re- 
cumbent postnre, in specially appointed vehicles belong-ing to the 
3oard, over a distance averaging' perhaps two miles. AlHier verifica- 
tion of the diagnosis in the Receiving-room, where they were clothed 
in cotton bedgowns, and over these in flannel, they were transferred 
to one of the wards, and at once put to bed, the bed consisting of 
iron bedstead with feather-bed, blanket and sheet tinder the 
patientj and a sheot, three blankets (with additions when desired, as 
was commonly the case with adult males) and counterpane above. 
The wardi occupied are ten long stoutly-built brick two-storeyed 
Btructures, with internal walls either covered l>y Parian cement, or 
formed of glazed bricks : their height is 14 feet ; eight of them 
have severally a cubic space of 39,000 feet, and two of them a 
cubic space of 30,000 feet. The floor space allotted to each patient 
was about 130 feet, and the cubic space (if the full height of the 
ward he included) about 1700 feet. The iemjierature of the wards 
was maintained as nearly as possible at 60° F. : it was very rarely 
higher, but in colder weather it did on occasion fiill as low as 45° F. : 
and, when the outside temperature fell to near the freezing point, 
jt was with difficulty that, free ventilation being allowed, the 
temperature was maintained constantly above 55" F. Warmth was 
supplied by coal fires in large open grates (two towards either end 
of the ward, the chimney, of brick or iron, passing nakedly up- 
ward in the ward), and by hot water-pipes carried round the 
ward just above the floor-level. Ventilatioji was at all times ample, 
free air-eschange being ensured by the upper fourth of each alter- 
nate window being kept open, sloping inwards towards the ceiling, 
and by large openings through the walla immediately above the 
floor-level. Daylight was subdued by common brovvn-holland window 
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blinds kept clown, a measure ', I think, of some value in the treafr- 
ment during- the pyrexial stage. Tke patients were conjined to bed, 
all of thena, for a minimum period of twenty-two days following 
upon admission ; and all, save those who were transferred (as aoon 
as thought pradent after being allowed to g^t up) to the Con- 
valescent Hospital at Winchmore Hill, remained in hospital at 
least eight weeks. The diet during the first twenty-two days after 
admission consisted of milk, eggs, and half a pint of beef tea ^ dailyj 
the milk practically in any quantity, Bat/is were not given during 
the first three weeks while in hospital, except under special circum- 
Btancea. They were administered at a temperature of 98° to 100° F. 
in instances of pyresial sleeplessness and delirium, in instances of 
cutaneous itching attending the eraptive stage, and in a few in- 
stances in which desquamating epidermis did not fairly readily 
come away. Beyond this, bathing was not adopted during the 
first three weeks in hospital. After a patient, however, had been 
allowed to get up for three days, warm baths were given every 
evening immediately before going to bed. In no cate was any 
medicament applied to the surface of the hodjf, save for a few applica- 
tions of mustard over enlarged cervical glands. Medicinal treatment 
was in chief part directed to regidating the bowels by means of 
Coloeynth, Castor oil, and the tinctures of Catechu and Kino. 
Save in exceptional cases medicine for other puri>oses was not given 
unless it were as a placebo, two or three drops of Spiritus Chloro- 
formi to three ounces of water in the day. Oxygen inhalations 
and oxygenated water were, however, freely administered to eight 
October and four November patients, as recorded in the Practitioner 
for October and November, 1888, but, if at all, only scantily to 



> In the ' British Medical Journal ' of July 16, 1884, 1 allowed that sudden ex- 
posure of the eyes lu tropical light caiiBed an acceleration of the pnlse at the rate of as 
many as 300 beatii per hour in a bealtliy man nged twenty-one years. Daylight of 
our latitfldes may also pertmpa enhance the acceleration of the puloe of a febrile per- 
Bon. Certain it iii that Borne scarlatinal patients while febrile ^eatly prefer to have 
the light of day Babdaed, thou);h there be no perceptible conjanctivitis. 

* The beef-tes for each patient's diuly ration was prepared from Jib. of meat with 
bcine ; and it is, I think, of importance to mention that it wan strained, bo that the 
muBole- and bone-eitractivea would be relatively much in ascees of the proteid 
matters. I have always looked with apprehension upon the use of strained beef-tea 
for this reason ; and there is the greater room for such apprehenaion, when it is ad- 
ministered to persons sufieriag from pyrexia, especially when there ia a tendency to 
renal determination, or tu depresaion of the henrt'e action. 
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any others, except it were after getting up. Port wine and brandy 
were also given in cases of weakness of the heart's action, softness 
of pulse, lividity of surface, or like condition. 

Full consideration will be given in due course to these variations 
in treatment, and also to the fact that my patients were not 
altogether consecutively admitted, as affording possible explanation 
for the variations in the clinical statistics. 
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SECTION n. 

CLINICAi BEHAVIOUR OF THE PATIENTS UNDER OBSERVATION, IN 
RELATION TO SEASON; MORE DETAILED CONSIDERATION OF 
ALBUMINURIA BEING RESERVED FOR SECTION HI. 

CHAPTER I. 

INTRODUCTION. 



In this section I shall take up the relation to season of some of 
the main clinical features of my cases ; albumioitria lieing, however, 
more fully entered upon in Section III. I shall show that after a 
ceitain date the symptoms, which had up to that date evidenced 
a general progressive increase of relative frequency and intensity, 
remarkably ameliorated ; and that this amelioration commenced 
definitely in the latter part of November. It will be borne in 
mind that the epidemic, in so far also as prevalence (as judged by 
numbers of cases admitted to hospital and of deaths) was concerned, 
reached its acme in October or November ; the nnmbers of admis- 
sions into hospital, and of deaths throng-bout London, havingf 
rapidly increased till then, and having rapidly diminished after- 

The general relation to season of the behaviour of the disease 
may be seen at a glance on referring- to Table E and Chart II, the 
latter representing- graphically, with other matters, the percentages 
shown in the former. The statistics for August, relating as they 
do to bat a small number of patients, will not be available for 
purposes of comparison. The same is tme also to some extent of 
the atatisticB for January ; and though I shall for the present pasa 
these by, it will be necessary later to see whether they affect the 
conclnsions drawn from the earlier cases. In the bottom line of 
Table E may be read the "eneral clinical features of my cases: 
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it ia not, however, with them that I have here specially to deal ; 
it IB rather with the monthly sets of etetiatics, in their relation one 
to another. Examination of the table or of the chart juat mentioned 
reveals the fact that, though in some points the clinical statintics of 
the September, October, and November cases were much alike, the 
relative incidence of many complicating conditions increased from 
September into October or November, and fell away suddenly in 
December. Confining our attention to the three former months, 
it may be observed that cervical adenitis, cervical abscesses, tym- 
panitis (otitis media), rashes (not infectious nor contagious), facial 
dropsy of renal origin, and marked slowing of the pulse, were rela- 
[tively most common among the October cases i whereas deliiiunj, the 
;rav6r conditions of tongue, veiy marked desquamation and deaths 
relatively most common among the November cases. On 
turning now to compare these statistics with those for December, 
a notable change is apparent. It will suffice to compare the 
November and December caaes : and in making the comparison let 
it be noted that, aa already shown, the numbera attacked in these 
two months were approximately the same ; that the patients came 
in chief part from the same localities ; that in regard to age there 
was a slight excess of patients under ten years among those 
attacked in December ; and that stimulants were administered to 
much the same extent among both sets of patients ; and yet the 
deaths among the December cases numbered hut little more than 
half of those among the November cases ; delirium was not one- 
third as common among the former, early dysphagia not two-thirds 
BS common, the graver conditions of tongue and early diarrhoea but 
little more than half, arthritis only about one -fourth part as 
eommon, very marked desquamation not quite, and albuminuria but 
ifittle more than three-fourths as common. 

The graver manifestations, in fact, became relatively more fre- 
quent, and I may add more marked, &om September into October 
■or November ; and then they suddenly fell off; not merely in regard 
ito two or three detei-minationa, but in regard to most of them ; 
angeg which were also expressed in the monthly mortality. It 
however, be requisite to inquire whether such conditions as 
sex, treatment, or other, had any influence in bringing about 
i results : and I shall now proceed to give evidence on this 
ibject, dealing with, each of the main symptoms in 
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CHAPTER II. 

DELIRIUM. 



It will Ijo observed, on referring to Table E or Cliart IT, that the 
jieroentage of patients who were delirious within the first eight 
(lays of illneea increaBed continuously through September, October, 
and November ; and that it fell in December to a lower level than 
in any of the preceding montba. On turning to Tabic F, coiumna 
III to VI, it will further be seen that, with unimportant ex- 
ceptions, the riae and the fall in the percentage of delirious patients, 
here referred to, occurred alike among patients over and patients 
under ten years of age, and this too among both malea and 
females. In regard to influence associated with sex, it appears that 
among patients over ten years of age there was a larger proportional 
incidence of delirinm in each month except December among the 
males. And further in regard to age, it may be noted that there 
was a larger proportion of delirious cases among males over ten 
years of age than among males under that age, I was inclined- 
to attribute this to alcoholism, and greater mental strain at the 
higher age: but it needs to be noted that with increase of age 
there is not the same readiness to lie up when indisposed ; and so 
it may come about that a larger proportion of delirious patients at 
the higher ages are sent into hospital, a matter which needs also 
to be borne in mind in connection with other symptoms. 

Allowing, however, fully for the influence associated with age 
and sex on the manifestation of delirium, there is overruling both, 
and clearly discernible in Table F, the pronounced factor of season. 
With unimportant exceptions, the percentage of delirious patients 
among different ago -groups was greatest in November, there 
having been an inerMse np tp that month and a decrease after- 
wards. The influence exercised by season is moreover expressed 
in another manner ; for, as shown in Column VII, the proportioa 
of patients, who were deliriQus till the eighth day of iUnees or 



who died before that tinie (and in that event also delirions), rose 
till and fell after November. And again columns IX, X, and XIII 
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show that tympanitis, cervical adenitis, and marked albuminuria 
among the delirions jiatients attacked in December were, each of 
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them, relatively more rare than among- those attacked in eit&eHn 
October or November, It may be aaked whether these, or other 
complications, noted in Table F, bore causal relation to the delirium. 
It was not so, Tor delirium was evidenced in most cases before any 
of these conditions, save cervical adenitiB, had appeared : moreovei, 
in all there were but sixty-four instances in which these conditions 
did appear ; and some of them occurred together in the same 
individual ; whereas the total of delirious patients was eighty- 
four : early delirium in fact was not a mere symptom of any of the 
compKcations mentioned. Stage of illness on admission may also 
be thought of as possibly having had to do with these statistics; 
but this suggestion is dispelled by the figures of Column XIV, 
which show that most of the ahove delirious patients were admitted 
on or before the fourth day of illness. Stimulants cannot have 
influenced the results tabulated in Column II, for in no case were 
any given before the delirium waa manifested. Neither can the 
administration of oxygen have had any influence in bringing about 
the increase of delirium in the October and November, or the 
decrease in the December cases ; for the delirium had appeared in 
each case before oxygen was used. 

I might mentioQ hare that arthritis in thia epidemiG (as was s.lao the case in the 
Londnn epidemic of the years iS8i and iBSi) waa quite a mild affection ; only two 
of the delirioQB patieuts sntfered from it, and bath they, ae also all other patienta who 
bod arthritis, recovered ; but, it should be added, arthritis as compared with delirium 
waa a comparative! J late manifestation of the diaeato, na it waa aleo in the years 
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Seeing that tte delirium of Scarlatina is generally associated 
with a considerable elevation of temperatnre, and that its relative 
frwinency increased progreyaiveJy (as it were by leaps and lionnda) 
through September, October, and November, and markedly fell 
away in December, it may reasonably be surmised that similar 
changes were to be foand in the temperatures. Though able to 
affirm this in general t-crms, and definitely of the patients who 
died, I am not in a position to aiibHtantiate it in reference to all 
the cases by appeal to figures. I find, indeed, that the number 
of recorded cases comparable in this respect is very limited. There 
ia, moreover, diffieulty in fixing upon statistics serviceable for 
dealing with the subject thus presented. Is it to he, for instance, 
the maximum temperature reached during the febiile period, the 
temperature at a ceitain stage of that period, or the duration of 
temperatnre at or above a certain elevation ? No doubt regard 
should be had to as large a field of data as possible, allowance 
being made for influences incidental to age, sex, family relationship, 
and so on. I am not, however, aware of any record on a sufficiently 
large scale which would authorize definite statements as to the 
intensity and duration of the febrile period in Scarlatina among 
patients of different age-groups, in males and in females. The 
protean character of Scarlatina indeed forbids formulation of any 
Buch statements, the febrile period varying in duration and the 
fever in intensity, it seems, with age, with sex, with constitution, 
with season, most of all with the epidemic. Nevertheless, T submit 
such comparable statistics as 1 was able to obtain ; they are not 
numerous, because something in ao many cases intervened to pre- 
vent a perfectly regular and trustworthy temperature- registration. 
I have taken, as a datum for testing the intluence of season on 
temperature, the day of illness on which the temperature first 
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became normal, morning and evening. Of the patients whoa 
temperatures were carefully and regularly taken for several weeks 
morning and evening, and who had been admitted to hospital not 
later than the seventh day, I am limited to those under twelve 
years of age. Of these there were only eighty-eight, viz., twenty- 
four who were attacked in November, thirty-four in December, 
and thirty in January. In regard to others attacked in these 
several months, it is necessary to say that want of regularity in 
registering the temperature was due to forgetfulness or actual 
inability to take it twice (at S a.m. and 7 p.m.) each day : it waa 
in no way owing to mildness of attack ; in other words, no par- 
ticular class of case was selected for thermometric observation. I 
mention this with the view of emphasizing the fact that the 
patients about to be referred to were in no way whatever eelected. 

The temperature, taken in all instances at approximately the 
same times, was normal, or, I should say, was below 99° F., both 
morning and evening, for the first time, 

amnngthe 14 Nov. cuaen in 1 1-1 days fruiti the tiegiiming of Ibe illnesa ae an »Ter>ge 
„ 34DBC. „ 11-1 „ „ „ „ 

joJan. „ g-8 „ „ „ „ 

As already said, not one of these patients was admitted later 
than the seventh day of illness ; and it appears that of the whole 
number (eighty-eight) of them as many as eighty were admitted 
on or before the fifth day. Age and sex cannot be supposed to 
have largely, if at all, infiuenced the above results ; for the patients, 
all of whom were under twelve years of age, were distributed very 
uniformly as regards age and sex, as thoy were also in regard to 
stage of illness on admission to hospital. In none was the tem- 
perature above normal for more than eighteen days ; so that the 
monthly differeneea cannot be attributed to inclusion of cases of 
exceptional severity. And not one of these patients waa treated 
with stimulants or with oxygen. 

I am not prepared now to give more complete observations on 
the febrile period, not having yet had opportunity for examining 
the many complicating cross-relations, which would need to be 
considered were an exhaustive exposition of the subject attempted. 1 




I 



While in cliarge of a cousideitilile numlier of t-cavlafclnal patients 
in the London epidemic of iS8i and 1883, alao at the South- 
Western lever Hospital, it appeared to me that a continnoQB record 
of the pulse-rate was an aid of great value in treatment and 
prognosis : and on the more recent occasion I continued my obeer- 
vationa in this direction, with the view of determiDinfr whether 
any definite rate of pulse for any given day of illness, and any 
given age, would be of prognostic value. I took the pulse of moat 
of the patients attacked in the period October to Jannaiy almost 
every morning for at least the first twentj-one days after admission : 
and in Chart III. I have graphically represented the pulse-rates 
thus obtained. The Chart takes cognizance of almost all these 
patients over the age of one year who recovered. It exchides all 
those who died, also one patient attacked while suffering fi'om 
acute rheumatism, and another affected with long- continued sup- 
puration. It having become apjjarent that sex, age, and season 
had each their respective influence upon the pulse-rate, I divided 
the above patients into two groups, according as they had fallen 
ai in cither of the periods — October with November, or llecembei" 
with January ; and I subdivided them according as they belonged 
to one or other of five different age-groups. The average pulse-rate 
on successive days of illness for each sex in each of these ten grou|H 
was next determined ; then the mean of the averages (thus obtained) 
in each of the ten groups for both sexes conjointly; finally, the 
mean of the means (thus obtained for each age-group and for 
both sexes together) in the two periods above named : and the re- 
sulting numbers are represented in the curves of Chart III. By 
aid of these curves, coupled with curves of pulse-rate for individuals, 
it may, I think, be safely affirmed that the pulse of those of the 
scarlatinal patients who were progressing favourably to health 
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PUL3E-RATE, !t9 

Eaehed its maximum rate on the first, second, or third day, generally 
. the second ; that it then fell straightway, and, with slight 
variations, regularly day by day till at least the ninth, and at 
meet ages till the eleventh, in three age-groups till the thirteenth 
day ; after which it continued to fall slowly to normal, or having 
reached a subnormal number, it resumed, after oscillating, its normal 
frequency. The pulae, in early stages of Scarlatina, is known for 
its rapidity. Dr. Ozanam, indeed, aseerts that Scarlatina may be 
diagnosed before the appearance of the rash by the association of 
Bore throat with marked acceleration of the pulse. If the pulse 
did not fall from the second or third day, and measurably each day, 
t_or at least every other or thii-d day ; if it were maintained at the 
me elevation above the norma! for more than two or Ihrce days ; 
ind afofiiori if its fall, prior to a subnormal fall, were broken by a, 
, there was generally some readily discoverable eanse — tym- 
panifciB, exaggeration of the tonsillitiB, cervical adenitis, cervical 
^cellulitis, arthritis, nephritis, pnenmonia, or some other localiKed 
miscbiof. The pulse, taken with due regard to factors (external and 
internal) modifying it, in recovering and almost uncomplicated 
eases fell with considerable uniformity to normal ; and if an ap- 
proximation to such fall were not observed, there was some cause 
demanding inquiry ; the falls on the earlier days were, as may be 
Been, much lai'ger than those for later days of the illness. Mental. 
diBtmbanee is an active faiitor in modifying the heart's action, and 
especially so I have thought in Scarlatina ; but this emotional pulse 
_ is readily detected. As will be shown later, there were several 
ises in which the pulse was very slow : these are included in the 
rt, and they therefore tend to reduce somewhat the height of 
e curves. 

I have already said that age, sex, and season had each their 
Rspective influence on the pulse-rate. The influence of age is not 
ry great. It may, however, be remarked that whereas there 
s but little djfiereiice between the pulse-rates for different 
B-gToupB on the second day ; there was for later days a difference, 
■rhich speaking generally may be said to have increased up to 
ibout the eleventh day, the younger age-groups up to eleven 
pears naturally having the higher averages. The pulse also reached 
e minimum rate earlier in the older patients ; the minimum for the 
ret twenty-one days was on the twentj'-first day for ages be- 
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tween one and four years, on the nineteenth day for ages between 

fonr and seven years, on the thirteenth day for higher ages: and 
recovery from subnormal rates was quickest at ages from eleven to 
nineteen years, less quick at ages from nineteen to forty-two, and 
least so at ages from one year to eleven years. As regards eex. it 
appears that at most ages, and at most stages of the illness, females 
had higher pnlse-rates than males. Taking the average pulse-rates 
(for successive days of illneas) of mates and of females, belonging to 
the different age-groups, and attacked in one or other of the two 
periods mentioned above (October with November, or Deceii\bcr 
with Jannaiy), there were altogether i88 rates for males and the 
same number for females that admit of being compared, one pet with 
the other. Id eight instances the rates were the same. In forty- 
nine instances the rates for the males exceeded those for the 
females. In the remaining 131 instances, however, the aA"erage 
pulse-ratesof the females were the higher. The pulse of the females 
was below that of the males — in later stages of the illness at ages 
eleven to nineteen years in the December and Jannarj- cases, at 
ages four to seven years in the October and November, and in the 
early stages at ages from four to seven years in the December and 
January cases. At all other ages, and stages of Ulneas, the pulae of 
the females was higher than that of the males. 

Over and above the iafluence of age and sex, there was also the 
influence of season. With the data already furnished as to fre- 
quency and continuance of delirium, and as to continuance of 
elevated temperature, it may be surmised that a i/ijA pulse-rate 
was relatively more frequent in the patients attacked in October 
and November than in those attacked later. It was so. It is 
almost needless to remark that this was the case with those who died, 
with those who were delirions, or those whose average duration of 
febrile period has already been adduced in testimony of the influence 
of season. Slowing of the pnlse also, especially in the later stages 
of the firat three weeks, revealed a seasonal influence. Tliia is' 
shown in Table E, and Chart II. I have examined this matter in 
further detail among the males ; slow pulse-rates among females 
having been more rare than among males. I have taken as a 
slow pulse one which, for four or five consecutive days at least of 
the first twenty-one days of illness, wau at or below the numbers as 
follows, viz. fifty-seven for ages nineteen to forty-two years, fifty- 
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fonr for ages eleven to nineteen yeare, sixty-three for ages seven to 
eleven years, seventy for ages fonr to seven years, and seventy- 
seven for ages one to four years : these several pulse-rates being 
the lowest averages shown in Chart III for these several age- 
groups (viz. 69, 66, 75, 82, and Hg) minus 12. The results are 
expressed in Table I ; they show for most ages a larger percentage 
of slow pulses among patients (i. e. male patients) attacked in 
October and November, and especially among those of agea 4 to 
19 years. There are, however, two kinds of slow pulse in Scarla- 
tina ; that which is, and that which is not, associated with high 
arterial tension. Seeing, also, that patients of ages 4 to 19 suffered 
most, as will bo shown in Section III, from albuminuria, and that 
albumiimria was most frequent among the October and November 
patients, it may be suggested that renal changea had to do with 
this seasonal distribution of slowness of pulse. However this may 
be, arterial tension would appear to have had nothing to do with it. 



I 



Table 1.— S/iomnij perceiUages of male patienit, whe»e puhe-rate 
Teas ' glow.' 



Oetobsr and November canes o-o°/^ 18-7% 48.oV„ 7'-7% 38-8% 
December and Janii-uy cases JM% JO'oVo '^S'/o "■!% 33-3% 



■The slow persistent pulse of arterial tension, as slow as the standards 
used above, was not in any single case reached until a later period 
of illness than that covered by the above estimates : and, I may afld, 
arterial tension, when associated with such slowing of the pulse as 
that above spoken of, was always quite marked and most readily 
appreciated. Mahomed, moreover, who insisted most on the signifi- 
cance of the hard pulse, showed in his second paper on thia subject 
that even ha;morrhagic nephritis with dropsy is by no means 
necessarily connected with a pulse of raised tension : and it may be 
said, in general terms, that most of my albuminuric [latients yielded 
Bphygmograms indicative of no rise of tension whatever. Nephritis 
pronounced, with anuria, or with passage of red blood corpuscles or 
of hemoglobin in any quantity into the urine, was not — indeed it 
generally is not — of common occurrence before the end of the second 
week : and when it was pronounced at about that time it was 
commonly associated with pyrexia and acceleration of the pulse. I 
had, it ia true, some early cases of ha^morrhagic nephritis, as early 
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as the third and fourth days of illness ; but in each there were 
pyrexia of some duration, and acceleration, though with elig-ht addi- 
tional persistency, of the piilKe. Tlien. what signification is to be 
attached to the slowness when independent, as it was in my cases, 
of arterial tension? It may he asked whether the slownetis were 
owing to direct action of the viras or of its- products on the 
heart or its nervous mechanism, to simple reaction after previous 
undue acceleration, or possibly to secondary influence upon the 
heart resulting from lesser degrees of renal or other lesion. It was 
a fact that the pulse when slow in the second or third week had 
generally been greatly accelerated in the first ; but in some instances 
this was not so. There are persons who generally have a slow rate 
of pulse ; but the slowing occurred in so many of my patients, and 
at so many different ages, that it cannot be explained on such 
grounds as those herein suggested. The greater proportional 
frequency of slow pulse among the October and November, ae 
compared with the December and January, patients, may quite 
possibly have been related, in the matter of its causation, to the 
wider generalization and more pronounced character of the deter- 
minations in the earlier months ; and I have been inclined to 
regard it as due to direct action of the virus npon the cardiac 
mechanism. Again, vrregularity of pulse also manifested variations 
in accordance with age, sex, and season, and, as may be expected, 
with stage of illness. Facts relating to irregularity of pulse are 
presented in Table J, and Chart IV. During the first three days 
of illness there was no irregidarity in any case. Taking all the 
patients together, irregularity was relatively most common {vide 
Chart IV) on the twentieth day ; it was somewhat less common on 
tho fifteenth, and slightly less so again on the ninth day. In these 
respects both sexes and members of each age-group from 4 to ig 
years behaved much alike. At ages between 19 and 42 years there 
T\'as, however, but one person who had an irregular pulse ; and at 
ages under 4 years there was not one with irregular pulse before 
the twelfth day of illness. The irregular pulse was, I may remark, 
but occasionally a slow pulse. It was relatively slightly more 
common among the males, having occurred in 35 per cent, of the 
males as compared with 32 per cent, of the females. As reg'arda 
season, it appears {riih Table J) that, if persons under 4 years of 
age be excluded, the irregularity was relatively most common among 
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November eases in each age-group, and, with only 
both sexes. 

ng percentages ofpallenis {amoag those admitted hiffore 
•if Uhifss) who presented irregalaritt/ of pulse at eome 
vriiig tkejirst ai days of illness. 

Oct. and No7. Dee. and Jan. 
malea 3 in 13, i.e. 33.0% 3 in 9. i-e- 33-37<, 
em.l(« lin 8,i.e.Ji-57„ 4 in 9.i.e.44.4y„ 
males 13 in 33, i-e. 39-3% in 7.'-«- ooV, 
emales 6 in Jo, i. e. 30-0% j in 13, i.e. 16.6"/, 
malea 6 in 25, i. e. 34-0% oinio, i.e. 0.0% 
emales 4 ir. 35, i.e. :6.oV„ 3 in 13, i.e. ls-37„ 
mitlefl sina3, i.e. 33-7% oinlo,i.8. cm>% 
emalea 5 in 25, i. 0. 30.0% 3 In 13, i.e. 15-3% 
malea iini8,i.B. 5.5% oinll.i.e. («% 
emalea in 14, i.e. 0.0% in 6, i.e. o-o% 
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in bringing about the above results. Doubtless they had some ; but 
not, I think, sufficient to affect materially the percentage statistics 
that have been given. 

It may here be mentioned that in ^e jpuUe-curves for individuals 
there were three stages (seen also, though obscurely, in the average 
pulse-curves for aggregates of individuals, given in Chart III) in 
the course of the illness, when variation in the fall of pulse-rate was 
most frequent, viz. on the fifth, sixth, and seventh days, on the 
tenth and thirteenth, and again on the seventeenth and eighteenth 
days. Variation at these stages occurred with each age-group. 
And it deserves notice that the three stages, when the pulse was 
most frequently irregular^ followed closely upon the stages, when 
the pulse-rates showed special tendency to variation. These varia- 
tions will be further considered later on. 




VdBioca conditions of tongue are met with in Scarlatina. There 
is in the first plaee, and perhaps most commonly, the so-called 
scarlatinal tongue, a condition often spoken of as pathognomonic of 
the disease, hat one which occurs in some other affections also. 
The chief feature of the scarlatinal tongue appears very early in the 
illness as a thick white funded coating dotted with turgid red 
papillae : the fiir falls away, commencing at the tip and edges, 
sometimes in flakes, sometimes in piecemeal fashion, in the latter 
ease leaYing a, shelving edge to the fur that remains ; and finally 
the whole of the dorsal surface becomes red, clean, moist, and 
prominently papillated. In fact the superficial parts of the tongue, 
which are of epiblastic origin, are modified in much the same way 
as the skin ; and, being moist, the superficial epithelium is quickly 
shed. It is needless to say that in mild, or very mild, cases the 
tongue may be scarcely altered from the normal, presenting perhaps 
no more than a thin white red-dotted fur, which peraists but a 
short time. 

Besides these, there are other conditions of tongue which bespeak 
gravity of attack. One, very rare, I have called the lichenoid. 
Others are the ulcerated and the dry. In the latter form the 
tongue may be cracked, or even balled. In some cases the dryness 
does not afiect the whole of the dorsum of the tongue, but only the 
centre ; and then three or five very readily distinguishable areas are 
commonly presented. I had 36 cases in which the lattei' condition 
of tongue occurred, I have called it the triareal or pentareal dry 
tongue. In the triareal tongue there are three areas: viz. (i) a 
central longitudinal strip which is dry; (2) a peripheral area in- 
cluding the edges and tip, in all a horseshoe -shaped area, which is 
moist, red, and clean ; and between these {3) another horseshoe- 
shaped area, which, by reason of its relation to the central area, I 
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have called the paracentral area or the paTacentre, and whicli 
^ne rally presents a white, moist, and red-papillated ftir. In 
progress towards recovery, the peripheral area widens at the ex- 
pense of the paracentre, and the latter extends itself at the expense 
of the central area. Should the patient become worse, the central 
area lengthens even to the tip : it thus cuts apart the limbs of the 
horseshoe-shaped areas, and the triareal tongue becomes pentareal ; 
at the same time it generally encroaches outwards on the paracentre, 
and the latter in turn on the peripheral area. 

Among tha varinna reatorea presenteit by the tongna in dinenae Dr. Dickinaon 
Bpeakf of one in which the tongue, after being coated or furred, or eocruatod, 
becomes flnyed down a central strip ; and he saja that in theae caaes the central 
atrip IB often fringed with a white fur or csjating as a line down each aide of it, 
outside which fur there is the nearly norm^ lateral margin. This condition of 
tongue wonld agree with the one, which I have apoken of as tha trinreal, were it 
not thiit tha tonguea referred to bj Dr. Dickinson had already gone through & 
prior pmcBBBoFenonietation, of furring, or of coaling; wheroaa those, to which I 
refer, may ba naen rery early in the contae of the diaense. and the tongue may 
bs almnat normal tlie day before the triareal condition is manifested. What 
the Mutiilogical nature of the central atrip in my cases may have been I do not 
pretend to any ; evidently it cannot liave been the result of a flaying procesa. 
I should add, pechapn, that Ihs condition here referred to may he preceded by 
a stage in which the only abnormal appearances are the paracentral white for and 
a very alight furring of the central area, so that there is alao a moist triareal 
condition ; and this may disappear or may pass on into the dry triareal oondiHoii. 
The jiaracentral fur at times la uniUterat, but only rarely ao. 

These graver conditions of tongae are classed in Table K, from 
which it will be observed that gravity of attack, in so far as it WB8 
revealed by condition of tongae, was most frequent in November, and 
very much nuer in December and January. I am not aware that 
stimulants or oxygen had any share in bringing about these resnltfl. 



Table K, — Siomng numbers and percentages ofpatienU i 
prexenteil graver eonrliCions of tongue. 



October patienta 
November „ 
Decern lier „ 
Janunr, 


m«™^. 


Ih, 


UohBELjid. 


TotalL 


mnnlhly 




OvBt part 

(trisiML .1, 


I 

4 
3 


6 

3 


la 
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CHAPTER VI. 



In attempting- to deal statistically with so-ealled Bcarlatinal 
HieiimatiBin, I shall take up arthritis alone ; because inclusion of 
other conditions, which have been classed, whether rightly or not, 
under the term rheumatism, might involve confusion : some would 
extend the term, and I think with right, to certain cases of peri- 
carditis and endocarditis ; and, I doubt not, it should include some 
forma of scarlatinal headache, as Dr. Lauder Brunton has suggested, 
and as was not inconsistent with the results, which I obtained in 
iS8i and 188a by treating scarlatinal patients with salicylate of 
sodium. It is to be noted that those patients who had previously 
suffered from rheumatic fever were especially liable to manifest 
arthritis, and that in them this affection was generally more 
lasting than in those who had not been thus previously affected : 
I shall, therefore, deal chiefly with the latter class. 

Of the former there were among my patients in all 5, of the 
latter 38. 

Seeing that my patients were not consecutively admitted, and 
that I have obtained full jmrticulare in regard of arthritis amongthe 
64 intermediate jiatients ; I shall give statistics for arthritis for the 
■whole series, in all 652. These are classified in Table L. 

The several inriuenees of age, sex, and season are rendered apparent 
in this table. 

In respect of age, the absence of arthritis among all of the patients 
under three years of age is to be noted, i.e. in 34 males and 27 
females ; 50 of these were attacked in September, October, and 
November, months in which liability to arthritis was, as has 
already been said, most marked : it will be observed also that 
at ages over ten years males had the affection more than twice, 
and females more than four times, as often as at ages between three 
and ten years. 
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In respect of sex, it appeure that (setting aside those who had 
previously had arthritis, and those under three years of a^) 6-4 per 
cent, of the females suffered from arthritis, and only 3-2 per cent, 
of the males ; there was relatively a slightly larger incidence upon 
the females than the males under ten years of age, and a con- 
siderably larger incidence on females at ages above ten years. 
Again, of the September patients, the 10 females who had arthritis, 
had it collectively, without treatment, for 44 days, an average for 
each of 4I days ; whereas the 6 males attacked in the same month 
and similarly affected (with arthritis) manifested the affection, without 
treatment, for only 19 days, i.e. an averajre of 3 J days. Further, 
it may be noted that at ages from ten to fifteen years there 
were attacked in successive months, commencing with September, 
of males II, 18, 7, 5, and i,and of females 23, 18, 14,8, and 9; and 
that while among the males there was no arthritis, among the 
females there were 4 cases. 

These statistics regarding age and sex have a further interest 

I when taken in conjunction with those concerning rheumatism 
occuri'ing independently of scarlatinal infection, recently adduced 
by Dr. Cheadle. 
Seasonal influence has already been briefly alluded to. Among 
the 1 25 November, December, and January patients of ages be- 
tween three and ten years, there was no e\-idence of arthritis ; and 
among the 53 December and January patients over ten years of 
age, there was evidence of it in only 2 cases, and these in the 
persons of females. Of all these 177 patients there were therefore 
but 2 aS'eeted with arthritis, i.e. i-i per cent. On the other 
hand, among the 409 earlier patients as many as 27, i.e. 6-6 per 
cent., manifested this afiection. Again, whereas upper and lower 
limbs were affected in each of 7 patients attacked in September and 
October ; the affection was confined, in those attacked in November, 
to either the arms or the legs ; and finally, in those, who fell ill in 
December and January, whollj' to the arms. The affection, more- 
over, continued without treatment for a longer period than three 
days in as many as 15 out of the 23 September and October cases ; 
whereas it continued this length of time in only i of the 6 
November, December, and January cases. In the January caee, it 
continued for only a portion of one day. It may also be noted 
that it commented on or after the eighth day in 12 of the 22 
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September and October cases ; whereas it commenced thus late in 
only I out of the 6 November, December, and January cases. 
Arthritis was, it seemaj of gwid augury, and the more bo the 
earlier it appeared. 

[If pericarditis without joint affection be classed along with 
arthritis, it will be necessary to include the case of Archibald G,, 
aged twenty-three_ years, who fell ill October 27th. In the other 
patients, tabulated above, there was no discoverable cardiac mischief, 
i. e, among those who had not had rheumatic iDanifestations pre- 
viously to the scarlatinal attack.] 

The table shows also the distribution of the affection in the 
joints ; the upper extremities having been affected in 23 patients, 
and the lower in only 13. The table shows too that stimulants 
had no influence in bringing about the determinations in and 
about the joints ; for prior to the manifestation of the affection, 
only one patient had had stimulants ; and, as possibly bearing 
upon the duration of the affection, it may be added that none of 
the patients took stimulants while the afleetion continued. Oxygen 
was administered to none of the arthritic patients. "Whether its 
administration to others prevented the appearance of arthritis it 
is impossible to say ; and I accordingly append the age and sex in 
each case in which it was used, viz. males of ages 15, 19, 19, 4, 7, 
®3i io> 5> *3> ^""^ females of ages 2, 9, and 11 years. 



CHAPTER VII. 



COKTZA, TYMl 



DESqUAlUTlON, INCITESTAL 
AND DI4RTIH0EA. 



ConvzA and tympanitis (or oliiis 7iieiUa) in Scarlatina are of 

fecial frequency in early life. Among my patients covyza was 

elatively rather lesa frequent among the December eases, and etill 

s among the January cases ; and it occurred only in the young. 

Tympanitis^ also revealed, as shown in Tables E and M, tbe 

influence of season and age. As regai'da age, it will be seen that 

by far the larger proportion of cases of tympanitis occurred among 

wtients under eight years of age in each month, except November ; 

B not one instance of it in patients over twenty-nine years 

Its incidence was of greater relative frequency on the 

f males among the September and October cases: and though this 

I telation was reversed among the patients attacked later, it must be 

^^bserved that the numbers dealt with after October were but small. 

3 influence of season is evidenced in tbe fact that whereas the 

Krcentage of cases suffering from tympanitis among the September, 

^tober, and November patients was at or over S-a, in December it 

1 to 6-3. More detailed enquiry into the influence of season ia 

tendered difficult by reason of the small number of patients dealt 

rith. 

' TymponidB in Ucarlatiiia ia generally attribated to direct exteoaion of inflBmiiia- 

a the throat, and ita &equeDC; in BcarlatJoal children to frequency of throat 

in them. In ' Some Pathological Beanngs of Darwinism/ published in 1S66, 

i ventoced to suggest that it was a priiuury affection, at least aa primary ax lonnillitig 

r the nuh. It may be borne in mind thnt the epithelium of tbe muooos 

mbrane of the tyniponO'eustacliian cleft, homologouH with that of the permanently 

' spiracle ' of the Selochii, is epiblastic, asoliKi is that of Che nasal cavities : aed 

le diHeientiatioa of these mucuiis membranes from the slitu projier may be supposed 

a be less complete in the infant and child than in the adult, so that alfectlonB of the 

liai nose may be looked for more frequently among the former : in other 

I, if one part of the epiblast be affected we might expect in other parte of the 

V^Mnst a greater liability to the some affection in early than ia late life. 
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Desquamation of the epidermis varies^ immensely in Scarlatina. 
Scarlatina may unquestionably occur without any or with but 
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' Prof. Thomas said : ' Diese Abschuppung kann sich nach Zeiteintritt und Dauer, 
Intensitat und Form in verschiedener Weise verhalten.' 
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the very Blighteat peeling ; such cases occur perhaps moat frequently 

in babes and younger infanta. Peeling is commonly more marked in 

the dark- than the light-complexioned : in the very fair it may he 

hut the shedding' of the finest silvery scales, and yet be for the 

individual murked peeling. When the skin is very moist, the 

epidermis may be shed in a macerated condition, and so finely 

I broken up that it is easily overlooked. Having in mind these and 

[ other possibilities, I took note of the amount of peeling in a. large 

L:(Lamber of cases (cases in no way whatever selected), and I recorded 

Tablb N. — Degquamation among patients over three yeart of age. 



October casee 
Novembet „ 
December „ 
January „ 




Among nil the pMienC* 


eiuuued. 


.J^ 


V.rj Ugbl. 


Vecrmsitoil 


i 

3' 


47,i.e.38.8% 
ao,i. 6.36-37= 
3J,l.e.48.47„ 
I4,i.e. 45-'% 


i8,i.a. 14.87= 


October cases 
Noveuiber „ 
Deoemher „ 




OVBraandnndorioJo 


„.!». 


eJl°l.«L 


Very light 


VMj miirlud. 


6S 


i6, i.e.39.3% 
i3.i.e.44-87„ 


U,i.e. 16.6% 


October CMC! 
November „ 
December „ 




Over 10 SDd under ^^x y 


.„.(^ 


exsniSied. 


Vb,j light 


¥..jm..l«4 


'3 


3.,i.e.38.i7„ 
7,1.6.26.9% 

iB,i.e. 66.6°/ 
S,i-e-i3'07c 


7,1. ■.1.7;/. 
S,Le. i9-27„ 
".L=. 1-,' . 



(it as of different degrees, i, i\, 2, %\, 3, the latter number repre- 
senting the most marked peeling. Turning to my notes it appears 
Btiiat if patients under three years of age be set aside, their peeling 
^laving generally been so very slight, and if degrees i and I J be 
loken of as very mild and degree 3 as very marked, the facts may 
e put together as in Table N. 

ed peeling was on the whole relatively most frequent in 

piovember. In December there were suddenly both relative 

! of cases preeenting light peeling and lektive decrease of 
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cases presenting marked peeling-. I would repeat that these cases 
were in no way whatever selected ; the number of etiaes examined 
having been determined solely by the time at my disposal. It 
needs to be borne in mind, however, that marked peeling does not 
necessarily signify severity of attack; but certainly there is a 
general relation of this sort. Prof. Thomas, speaking on the subject 
of desquamation in relation to character of rash, said : ' Die In- 
tensitat des Abschuppung ist in gewisser Hinsieht vom Exanthem 
abbangig ; man darf aber nicht annehmen, dass jedesmal auf ein 
intensivea Exanthem eine reichliche Abschuppung, und umgekehrt 
auf ein schwaches Exanthem eine geringe Abschuppung folgen 
miisse.' To this, for my part, I would add that, sjieaking generally, 
a very marked rash signifies severity of attack ; and that stress is 
also and more especially to be laid upon the earliness of the peeling 
as an indication of severity, the peeling in really severe cases being 
indeed general over the whole body at a very early stage — so early 
in some instances as the second day. 

Incidmtal ra»Jies, of one sort and another, to the exclusion of such 
as are contagious or infectious, were presented by not a few of the 
patients under consideration ; they were, for instance, herpes, 
psoriasis, nrticaria, and erythematous, papular, aud pustular rashes. 
In a few cases, intercurrent mischief was evidently the determining 
cause ; in others, the rashes may have been such as would have 
developed in any case, scarlatinal infection wholly jiside. Never- 
theless, it is of interest to remark that the percentage of patients 
who presented rashes, whether of one kind or another, was larger 
among those attacked in September and October than it was 
among those attacked later. And this time -distribution of the 
rashes should, perhaps, be taken into account in considering the 
influence of season. As for age, it appears that no patient under 
two years, or over twenty years, presented any other than the 
scarlatinal rash. Among patients at intermediate iiges, the rashes 
were fairly equally distributed, i'or, of the 36 jtatients, in all 
affected, 33 were over two and under nine years of age, and the 
remaining 13 were over nine and under twenty years of age ; thus 
bearing to the total numbers of patients, at cori'csponding ages, 
proportions in the first set of cases of 7-0 per cent., and in the 
second set of 7-2 per cent. The percentage, however, at three 
years of age was i2-o, and at sis years it was 8-3. In regard to 
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sex, the distribution of these rashes varied from one time to another, 
the rashes having been in excess among the males at one time and 
among the females at another. Only a few of the patients thus 
affected had taken port wine or brandy prior to the appearance of 
the rash ; and only a few sufifered from diarrhoea. Albumen was 
found in the urine of all but two of these patients ; and in the case 
of one of the two, no opportunity for examination of the urine was 
obtained. 

Concerning early diarrhoea^ I would draw attention to the influ- 
ence of season, as shown by the figures in Table E and Chart II. 
It occurred for the most part among the younger patients. The 
precise signification of this diarrhoea may be questioned. I do not 
think it is attributable by any means wholly to intestinal lesion ; 
putting aside diarrhoeas associated with nephritis, there are others 
which seem to be associated with resolution of inflammatory ex- 
udations, and others which may, doubtless, be due to interstitial 
hepatitis. 



CHAPTER VIII. 

FATALITY ; AND THE POSSIBLE INFLUENCE OF A CERTAIN UNAVOIDABLE 
SELECTION OF CASES ON THE STATISTICAL RESULTS. 



The death-rate among my cases was 7 '6 per cent. As shown, 
however, in Tables E and P the rate was not the same for the 
different months : it increased from September to November, and 
it fell markedly in December. Several factors may be suggested 
as having had causal relation to these variations of fatality. First 
may be considered age. Of the total 45 deaths, 40 occurred 
in persons under ten years of age ; and the proportion of deaths 

Table P. — Fatality, 



September cases 
October „ 
November „ 
December „ 
January ,, 


Deaths. 


Within 
48 hours 

of ad- 
mission. 


Among those 
admitted 


Among 


TotAl. 


Per- 
centages 

among 
patients 

under 
10 years 

of age. 


On or 
before 
the 5th 
day of 
illness. 


From 
Wands- 
worth, 
Clapham, 

or 
Tiambeth. 


Males. 


Fe- 
males. 


Numbers. 


Per- 
centages. 


4 

5 

I 





4 

II 

6 

4 
4 


I 

9 

5 
4 
4 


\ 

3 
2 

3 


8 

9 

4 
2 

I 


15 
15 

7 
4 
4 


7-3 

8.5 
8.9 

5-0 
8.8 


9-7 

II-O 

15-9 
6-1 

137 



per 100 patients under this age increased through September, 
October, and November, and fell largely in December. [There were 
% deaths among infants under i year of age, one attacked in 
November and one in January.] Secondly, there is sex. As shown 
in Table P, there were 21 deaths among males and 24 among 
females; and this though the males exceeded the females in 
numbers at most ages. Whether this difference obtained through- 
out the epidemic I am not able to say. The figures given 
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in the table regarding- stage of illness on ndmisaion, si 
most of the patients who died, with the exception of those attacked 
in September and October, were admitted on or before the fifth day 
of illness. The use of stimulants was, as appears from Table E, 
somewhat unequal among the patients attacked in the different 
months; but in this, as in other points, the November and December 
patients were treated very much alike. The administration of 
oxygen did, however, in my opinion, modify the monthly mortality, 
as stated in the paper in The Practitioner already referred to. If I 
am correct in my estimate, there expressed, of its influence, it will 
be necessary to allow for at least two patients, one attacked in 
October and the other in November, who were, I thoug-ht, saved 
by its use ; and, this being so, the fall in December would be more 
pronounced than the figures of Table P represent. 



There are also yet other considerations to be borne in mind in 
estimating the significance of the statistics which I have adduced. 

In the first place, my cases were not consecutively admitted; 
and it becomes of importance to take not*, in so far as it may be 
possible, of the clinical features of the intermediate cases. The 
South Western Fever Asylum comprises two hospitals (the ' upper' 
and the ' lower '), entirely separated the one from the other, each 
with an independent system of administration. The patients sent 
to this establishment were allotted to either the ' upper ' or the 
'lower' hospital, chiefly withthe view of excluding males over fifteen 
years and females under five years from the 'lower'; this 'lower' 
hospital received, in the period September, 1887, to February, 
1888, altogether 400 patients. Further, of the patients allotted 
to the ' upper ' hospital some, in all 64 (5y of them females), were 
selected, as being unlikely to become noisy or unmanageable, for 
treatment in a temporary wooden hut, I did not have direct 
charge of any of these intermediate eases ; and I have not included 
any of them, except the 64 when discussing the incidence of 
arthri(is, among the statistics already^ given. Hence, of the 

' It sltould alao be stated tliat I have nnt included among ray coHes five patienti 
(membera of one (amilj) under my care who were suffering from enteric and scarlet 
fever, or from a form of scarlet fever carionnly resembliiig enteric fever. Of their 
clinical manifestatioDa I may name punctate rash, toiieillitis, desqaamation, wrist 
rhoumstiBtii, acute nephritis, broncho- pneumonia, ulceration and [lerforation of small 
Inteatinea. 
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itermediate patients there were in all 464, of whom 400 were 
selected solely on grounds of b^ and sex, females under 5 years 
and males over 15 years of ag'S Laving- been for the moat part 
excluded ; and 64 of whom were selected as being females, or in a, 
few eases boys, and as showing less likelihood than the others of 
becoming unmanageable. All of these 64 patients were under 34 
years of age, 44 were under 1 1 years of age ; 59 of them were 
females, 5 were boys. The dates of attack are seen in Table Q. 

Hence, concerning the intermediate cases, interest attaches 
especially to these 64 which were treated in the huts. Inclusion 
of them with my own cases serves to equalize more nearly the 
propoi-tions home by the numbers of patients, who were drawn 
from Lambeth, Wandsworth, and Clapham, to the total numbers 
of patients who were attacked in the several months ; the per- 
centages of patients admitted from these districts thus becoming 
'for October ^y, for November 89, for December 95, for January 
and, again including the hut-cases, the percentages of patients 
admitted on or before the fourth day of illness become for October 71, 
for November 77, for December 63, and for January 89. It must 
be observed that as there were but 5 males among the hut-patienta 
(2 attacked in October, 2 in November, and i in December), 
the statistics, which have already been given concerning male 
patients, cannot have been materially affected by so small an 
omission ; and it may at once be said that all of the hve suffered 
from albuminuria, and all, save the December patient, had stimu- 
lants. 

Let us now turn to the notes recorded of these 64 patients, 
'The tongue was either dry or ulcerated in 10 of them, yielding 
the following percentages for the patients attacked in the successive 
Inonths, viz. 25-9, lO'O, 7-6, and o-o. Stimulants were given to 
■9 before the fifteenth day of illness {5 of the October and 4 of the 
November patients) ; the percentages being therefore for successive 
months 14-8, 5-0, 0-0, and o-o. Swellings in the neck or about 
the ears were recorded in four instances ; and the percentages for 
successive months were 14-8, 20-0, 23-0, and o-o. The condition 
of desquamation was recorded for 68.7 per cent, of the whole 
dumber ; and the proportions of patients for whom it was returned 
as copious per hundred of those for whom any return was made, 
were for the successive monthly sets 63-1, 57'i, 66-6, and ^O'O. 
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Arthritis occurred in only one patient, and attack in this case 
took place in October. 

It, therefore, appears that the clinical features of the hut-oases did 
not widely differ as regards their seasonal distribution from those 
which have been detailed for my own cases, the patients attacked 
in October and November appearing to have suffered more than 
those attacked subsequently, though those who were attacked in 
October suffered more than those who were attacked in November ; 
i. e. assuming that the percentages of patients who presented a dry 
or an ulcerated tongue, and of those who were stimulated, were 
in the case of the hut-patiente the best indices of severity recorded 
in the notes. This conclusion is reinforced, also, by the facts as to 
fatality. In Table Q. are set out the numbers of patients attacked 
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in the several months together with the death-rates — in columns I. 
and II. for my own cases, in columns III. and IV. for my own 
. together with the hut-cases, and in columns V. and VI. for my 
own, the hut-cases and those which were treated in the ' lower ' 
hospital ; and it will be seen that, if the hut-caaes be included with 
my own, the monthly fatality was greatest in November. 

It may, too, be mentioned that, if the ' lower ' hospital cases be 
also included, the fatality was at its height in October, and 
lowest in December ; and that the January fatality was only 
slightly in excess of that for December. 

Secondly, it may be asked whether any selection was exercised 
as to the class of case, in point of severity, admitted into the 
Board's hospitals. Were only the severe cases, for instance, ad- 
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Ditted in October and November for lack, say, of beds? There 
I iB no evidence to show tbat selection of the sort here saggeated 
*as in operation. The Board have accommodation which is poten- 
tially imlimit«d. Tliere was, till November, a very rapid increase in 
the number of patients, for whom admiaaion was sought ; and the 
masimnm number under treatment on any one day in the course 
I of the epidemic exceeded by four times that of any previous year : 
I but no patient waa refused admission ; and as the Statistical 
Committee show, by means of the chart facing p. lo of their 
report for 1887, the accommodation was expeditiously extended 
and jnst sufficiently to keep pace with this increasa Moreover, 
the stages of illness on admission, which have just been referred to, 
would afford no support for the contention that any selection of 
the above sort took place. The course of the curves of admissions 
and of deaths in Chart II. may also, perhaps, be appealed to in 
I this connection. 

Thirdly, it may be asked (on the part of those who maintain 
I that scarlatina is not so fatal among the well- as among- the badly- 
I nourished) whether the abolition of the neoeBsity for obtaining an 
I order from the Relieving Officer had the effect of inducing a 
I progressively larger number of persona of less needy eircamstances, 
I and presumably therefore of better average nutrition, to take 
w advantage of the isolation afforded by the Board's hospitals, and 
I thna of reducing the percentage of severe cases among those 
I attacked in the later months. This raises several questions which, 
I however, though of great interest, need not detain us now ; for 
I there was no appreciable difference in the class of persons attacked 
I in the several months, or in the condition of their nutrition ; and, 
I even if there had been, it would afford no explanation of the relative 
ft mildness of the attacks in September. 

Finally, the statistics for January must be briefly discussed. 
I Why did the percentages of deaths, and of certain grave condi- 
I tions, among persons attacked in this month rise above those for 
I December ? In the first place, the January cases dealt with were 
I comparatively few. They numbered only 49, even when the 
I hut-caaes are included with mine, that is a trifle only above half 
I of any of the previous monthly sets of cases ; and, if the ' lower ' 
Khospital-caaes be also included, they formed even less than a third 
r any of the previous monthly totals of cases. Secondly, if all 
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the scarlatinal patients, 1053, treated at tbe South Western Fever 
Asylum be taken into account, the rise of fatality for January 
ia only slight ; and it is likely enough that, if the clinical features 
of all the cases were examined and collated, the increase observed 
in the relative frequency of cert-ain grave conditions in the January 
oases would be found to he less than that shown in Table E. 
and Chart II. Hence I would conclude that the January statistics 
there given are not to be accepted as comparable straightway with 
those for previous months. 

"With these statistics aside, those which have been given repre- 
sent doubtless, as neai-ly as may be, the natural history of the cases 
to which they refer. Seeing, moreover, that all the patients in the 
Board's hospitals were from essentially the same social class ; and 
that they were allotted to the several hospitals on considerations 
simply of accommodation and pro?:imity; my resalts may, due 
regard being given to diflerences of a^e, sex, and perhaps locality, 
be taken to represent the natural history of the hospital-scarlatina 
among the class of persons from which the Board's hospitals were 
at the time being filled. 





I HAD intended, along with the snlgecta already dealt with, lo 
speak of the rash (its character, inteDsity, distribution, duration), 
of tonsillitia, and of other subjects. I have not, however, oppor- 
tanity for conveniently taking up these subjeets now, but I may 
Bay that they point to the same general conclusions as those already 
drawn. The results obtained in connection with albuminuria, 
however, atill remain to be considered ; but, as these are somewhat 
lengthy, it may be well at once briefly to state the general con- 
clusion to which the data already supplied seem to point. It will 
be borne in mind that after considering the statistical results, 
adduced in the foregoing chapters, in their relation to age, sex, 
' and treatment, and after allowing fully for each of these factors, 
there has been found paramount over all of them the influence of 
eeason. Several families contributed multiple cases to the list 
of my patients ; but this does not affect the conclusion here 
expressed. 

The correlation of the various symptoms, and the relation of 

them to season, seem to show that the virus in October and 

November reached its maximum capacity for generalizing in the 

I aystem, and for effecting localized determinations ; that it did 

\ not at once attain this maximum ; and that afterwards, as the 

' disease declined in the community, so the virus lost in the 

capacity here referred to. 

The increase and subsequent decrease of frequency and severity 

of the symptoms were not, however, uniformly progressive for all of 

them collectively, some symptoms having attained severally their 

maxima and minima in these i-espects before others. Some of them 

' indeed rose again somewhat in January. It would not welt accord 

[ vith what is known of organic phenomena, had the rise been 
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uniformly progressive or the fall abrupt and permanent ; oscillation 
in the manifestations at the period of transition would be expected ; 
and I shall take occasion later on tp give farther evidence of this 
oscillation as prevalence and intensity rose and fell away. 

I now pass to another scarlatinal manifestation, albuminuria. 
This will engage attention for some time, the facts, which it will be 
necessary to introduce in order to carry further the investigation 
into the influence of season, being numerous and statistical. 



SECTION III. 

ALBUMINURIA, AMONG THE PATIENTS UNDER OBSERVATION 

IN ITS RELATION TO SEASON. 

Subsection A. 

AlhuminuHa, whether with or without the passage of red 
blood corpuscles or of hcemoglohin into the urine. 

CHAPTER I. 

INTRODUCTION. 

In this subsection I shall consider the incidence of albuminuria 
in its relation to season, whether the albuminuria were or were not 
associated with the passage of red blood corpuscles or of haemo- 
globin into the urine. In subsection B. I shall deal sepamtely with 
those cases in which albuminuria was thus associated; and in 
subsection C. with those which did not present either this or any 
other evidence of renal mischief. It will be necessary, however, 
before proceeding to the immediate purpose here expressed, to speak 
of the method employed in testing for albumen. 

The urine, passed between lo a.m. and lii noon, was examined 
for albumen, in most cases, regularly every other day; breakfast 
having been taken by the patients at 8 a.m. The testing was 
conducted not later than fourteen, commonly not later than ten, 
hours after the urine had been voided. All practicable care was 
taken as to the cleanliness of the vessels into which urine was 
received. A fully saturated watery solution of picric acid, containing- 
not less than 5 grains of the dry acid to the ounce, was the reagent 
employed; and testing was generally carried on by gas light, a 
matter of importance if slight opacities are to be detected. It may 
here be noted that the urine in nephritis at the time of emission 
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may be alkaline owing to fixed altali, ae was shown ty Martin 
Solon and by Hayer in 1838. The former observer attributed this 
alkalinity to the salts of soda fi'om the blood-serum, Bartela also 
spoke of it as occuri'ing persistently in some eases of parenchyma- 
tous nephritis. The urine of one of my patients suffering from 
nephritis continued for several weeks to be passed alkaline during 
the day-time owing to fixed alkali ; and the urine of another 
albuminuric patient was for some days together alkaline on emis- 
sion. Attention to the reaction of the urine is of importance when 
testing with picric acid, the precipitate with alkaline urine being 
apt to be overiooked. The albumen preci]>itiated, on adding a drop 
or two of the reagent, at once dissolves on agitation of the mixture ; 
but further addition of the reagent in excess (not less than thrice 
the volume of the urine may be needed) renders the precipitate 
permanent. 

It is deBerring of notioe that, on adding picric acid to Bmrnoniatal urine, a 
very coplouH lustrnua deposit fonuB, consistiag uf minute needks, absolutely nnd 
altogether diSerent in appearaiice from any albumen precipiUite : the needlea, 
boweyer, (tbough Insoluble in tbe cold) are readily disnolYsd on being warmed, 
vhen, if exoeBU of the aold has been added, any &lbuinen present reiuamn un- 
dissulved. AmtnoniBcal urine, however, mny generally be attributed to un- 
clennlinera or name e1ception.1l liability ta decompohltion, and Bacb arine Hoold 
not readily bo accepted as unaltered renftl excretion. 

I took picric acid for two reasons ; first, owing to the delicacy of 
its reaction, and thei-efore its value especially at the commencement 
and still more perhaps towards the termination of nephritic mis- 
chief ; secondly, owing to the promptitude with which it can be 
used. Employment of nitric acid would have involved a much 
greater expenditure of time ; and it was evident that any value, 
likely to attach to my results, would be the greater the larger the 
field they covered. 

Picric acid is said, however, to precipitate mucin, which, as Ber- 
zelius found, is present in minute quantities in normal urine. 
Dr. Johnson, on the other hand, writes ' it is a well known fact that 
while picric acid alone gives no opalescence with mucin, acetic and 
citric acids, both coagulate mucin ' ; he also says that nitric acid 
causes a haziness to appear with mucin. In several instances, to be 
mentioned below, in which I examined the urine of scarlatinal 
l)atiente regniarly every other day for more than eight weeks, I did 
not at any time obtain the very slightest turbidity with picric 
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acid. If it react promptly with mucin my results will be vitiated ; 
for I have called all urines albuminous, which, when perfectly clear 
to the eye and warm, have promptly yielded a precipitate, on the 
addition of piciic acid in excess. I took care, however, when it 
appeared to be necessary, to exclude from the urine matters likely 
to pass out along with it from the genital apparatus or urethra ; 
taking for example the urine passed into a second vessel after a 
considerable amount had first been passed into another vessel. Such 
a measure would not, it ia needless to say, exclude mucus from the 
hladder, ureters, the excretory or the secretory parts of the kidney. 
Still, if mucus were furnished in any quantity from these sources^ 
and I have excluded all finer shades of turbidity from the tables 
which follow — it would no doubt be pathological ; and albumen 
would doubtless be simultaneously furnished from the same sources : 
in the nest chapter, moreover, I shall give the data which guided 
me in diiferentiating the site, fi'om which the albumen was derived. 

Peptones are largely, if not wholly, excluded from my records, 
owing to the fact that the urines were all heated : the same is true 
of urates, and of alkaloids given (though they were but very rarely 
given) as medicines. 

I made use of various terms for expressing the results of the 
analyses. 8hade^ represented a very decided opalescence, due to 
albumen, which, however, after the urine bad stood awhile, did 
not form more than a thin film of deposit on the inner surface 
of the test-tube. Lower grades were represented by shade''' and 
thade^. A 'trace' was an opalescence of about four times the 
density of that of sAade^, a milkiness. Higher grades were variously 
designated. 
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GENBBAL CONSIDERATIONS AS TO THE ALBUMINURIC INCIDEKC8. | 
SOURCE OF THE ALBUMES. 



I HAVE in Section I. spoken in very general terms of the inci- 
dence of albuminuria. I would now direct attention to Table U, in 
which are collated statistics relating to the exhibition of this 
symptom by the several monthly seta of patients. The record for 
the period before getting up, presented in this table, shows that 
whereas all the October and November patients, whose urine was 
examined (i.e. 92-1 per cent,), had albuminuria: of the December 
and January patients examined as large a proportion as 13-8 per 
cent, of the former, and z6-ii per cent, of the latter did not have 
albuminuria before getting up ; and as large a proportion as 31-9 
per cent, of the former, and 19-5 per cent, of the latter had it only 
slightly marked. In fact, aniong patients who were examined, 
albuminuria was present in each of those attacked in OctoVier and 
November, and generally (aa shown in the table) in considerable 
degree ; whereas it was either wholly absent or present in only 
the slightest degree in nearly one half (46-0 per cent.) of those 
attacked in December and January; 

The nJbuminuria before getting up, when present, was constant 
for a considerable number of days (twelve or more) : it was not, as 
I shall show below, a mere casual incident of pyrexial origin ; nor 
was its decline in the December and January patients to be ac- 
counted for by differences as regards sex, age, stage of illness on 
admission, or treatment. 

Further, whereas 39 per cent, of the October and November 
patients examined had no albuminuria immediately before getting 
up, only 12 per cent, remained thus free an hour or so after getting 
up ; but whereas 66 per cent, of the December and January patients 
examined bad no albuminuria before getting up, not less than 
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48 per cent, remained free in this respect an hour or so after getting 
up. And yet the data governing the getting up of patients were 
practically the same throughout the period under consideration, so 
that the facts above stated as to occurrence of albuminuria will 
serve to reinforce the statement, ah'eady made, concerning this 
symptom in relation to date of attack. 

Such are some of the general resulta obtained in this connection. 
Farther consideration of them I shall for the present defer, to 
iniiuire meanwhile into the source of the albumen. First — Was 
the albuminuria referrible to the kidneys? Secondly — If so, was 
it due to actual structural change of the renal tissue ? 
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I. Was this albuminuria referrible to the kidneys ? Or rather, 
may the albumen have proceeded from parts of the urinary tract 
below the kidneys; was the albuminuria, what I maj' call, transrenal? 

It is difficult to flnd terms severally applicable to the varioua forms of 
nlbuminuriB . I sliaJl here nee the worda (!) tranflrenal, (2) renal and [3) cisreaal 
olbumiaiirla to imply the abnormal sscnps of albnmeD b; the urine as a direct 
result first of mischief in parts of the urinary tract below the renal papilla^ 
eecondly of mischief in the renal tissues, thirdly of tniacMef in the blood of of 
change of blood pressure independent of pi-imary ohangee in the kidney or in 

' Statistics for September ore not introduced into this table, the pressure of work 
at the hospital having beea too severe in tliat month to allow of recording facts, 
negative as nell as positive, such as would be of service here. There were, as seen 
from the table, several patients whose urine was not examined, and several who 
were not allowed to 'get up'; the; were for the nioat port infants and young 
children. In only one cose was there satisfactory evidence of renal disease prior to the 
seuUtinal attack. The term 'to get up' is used throughout b its conventionat same. 
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lower parti of the urinajy tract. As examples of nsrenal Blbuminiiria I would 
give paroxyemal bsemqjtubinuria 1 paroxyenml albuminuria; albuminticia reault- 
ing &Qm entrance into the blood of a more readily diffaaible albumen, sueb ay c^ 
albumen, or of subetancea such as salts, whicli render albumen more diffugibiei 
or again, albuminuria due to nerveud changes Buch an that found after epileptic 
Verligo b; Max Uuppert. 

Keoal albuminuriii might further be divided into structural aud irritative; the 
latter embracing that lar^e group of caeca referred by Dr. JohnBon to irritation 
of theaecreting cellaof the kidney by matters abnormally present in the blood — 
owing to chilling of tlie akin, maldigestion, malaseimilalion, malmetsboliam, 
hepatic derangement, eiceBsite muscular action, or owing to absorption of them 
from centres of suppuration and other morbid proceasea, auch oa Frank Bu|>pases 
take place in cases of strangulated hernia. Irritative renal albuminuria woidd 
verge upon the albuminuria obtained in animals by M. Gaucher by repeated 
injections of aqueous solutions of santhio, hypoitanthin, creatin, leudn, and other 
Bubatances into the sydtem ; it poaaes in fact insenaibly into inflammatory 
albuminuria, one of tbe forms of structural albuminuria. 

It will be observed that I have applied the above terms to the abnormal eacape 
of albumen : the eacape of albumen as a normal event, if it do occur as several 
authors of eminence maintain, being designated physiological albuminuria. I 
avoid the term functional albuminuria chieily in consequence of the difficulty of 
giving to it even a tolerably clear deflnitian. 

Put briefly, the albuminuria was, I think, in chief part renal, due 
to structural change in the kidney, more especially perhaps in the 
glomeruli ; though it would he idle to deny that it may have 
been in part transrenal. 

Most Bamplee of albuminons urine, in fact all passed before the 
patienta were allowed to get up, deposited a sediment containing 
morphological elements. The sediment thus deposited in urine, 
passed by patients still in bed, was found in all instances to consist 
largely of leucocytes; and it became therefore of importance to 
ascertain, if possible, the source from which these bodies were 
derived. Did they come from the kidney or from transrenal parts of 
the urinary tract ? Much turns upon the answer to be given to 
this question. 

First, as to the leucocytes themselves. Many of them were free : 
in most cases they were also found aggregated in large numbers 
into rounded masses ; and, though more rarely, they were to be 
found, packed closely together in form of a short cast. They varied 
in shape firom ovals to spheres ; some were quite clear and highly 
ri'fractive, others were. granular ; some were stained in methyl violet 
very much more readily than others ; and, whereas some under the 
action of this reagent or of acetic acid did not, the majority did, 
present nuclei— two, threej or four in number. They had the general 
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appearance of ordinary leccocyt^a ; many were remarkably like the 
nuclei of large cells. They, with other morphological elements in 
the unnary Bedim.entSj are figured in the adjoining plate. Secondly, 
in regard to the origin of these hodies. The researches of Klebs, 
published in 1 869, abundantly confirmed as they have been by lat-er 
observers, would lend prima facie support to the supposition that 
lencocytes, present as they were in my cases in large numbers, and 
forming the chief morphological element in every albuminous urine 
(except perhaps when blood stained) before the patient got up, were 
derived from the kidneys, probably from the glomeruli ; and this 
supposition was borne out by the presence, in the same urines, of 
several bodies, which were unquestionably derived from the renal 
tubes, such aa ' hyaline spherules ' and easts. The spherules were 
present in the urine of every albuminuric patient at one time or 
another. These bodies were originally described by Oertel ; and 
they have more recently been examined by MM. Comil and Brault, 
who, in confirmation of Ocrtel's observations, find them due to what 
they call ' vesicular alteration ' of the epithelium of the renal laby- 
rinth : and doubtless the presence of the spherules in my cases 
indicated the occurrence of this same change in the renal tubules ; 
perhaps, however, not necessarily in those of the labyrinth, for 
some have supposed that the spherules may be derived also from 
the cells of the straight and collecting tubes. The leucocytes were 
associated also, as 1 have said, with casts. These casts were in most 
instances rare, not more than two or three having been foand 
each day after a careful search in the deposit from six ounces of 
urine. In many instances there was no cast discoverable for several 
consecutive days, the leucocytes appearing all the same. The casts 
were of various sizes : some were in part stippled, in part clear ; 
most of them presented bodies indistinguishable from the free 
leucocytes in the same urine. These casts were plainly of renal 
origin : and (seeing that Oertel and others after him have demon- 
strated the formation of casts by coalescence of hyaline spherules) it is 
likely that these casts serve, as do the spherules, to indicate struc- 
tural change in the renal tubules, most probably those of the 
labyrinths. The leucocytes in the easts had found their way into 
the tubules either from the glomeruli, or from the walls of the 
tubules themselves ; and had there become entangled in the sub- 
stance forming the body of the casts : it is very probable also that 
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the leucocytes, which were free in the same iirinej had passed down 
the tubules from a like source. The urinary sediment contained 
^so crescentic cells, the source of which I have failed to ascertain. 
On consideration of the facts here mentioned I have inferred that 
the leucocytes proceeded from the renal tubes, probably from their 
ultimate recesses. There 'was, however, in the urines of several 
patients a very considerable amount of epithelium in the form of 
free cells, derived no doubt from the lower parts of the renal 
tubules, from the renal pelvis, the ureter, the bladder ; and it may 
be that leucocytes were derived from the same parts : but these 
epithelial ceils were generally found only after the patient had 
got up ; and, moreover, eveiy urine, in which these cells occurred, 
contained also leucocytal casts, casts indicative in all probability of 
mischief in the renal labyrinth. It may, moreover, be contended 
that the urine, when tested, was not absolutely clear, as I have 
represented it as being ; that it contained epithelial and other ele- 
ments ; and that these are answerable for the reaction observed with 
picric acid. I took some pains to determine this ; but I came to 
the conclusion that cells, such as 1 met with, even if they were 
present in the apparently clear urine, would not give the reaction, 
certainly not promptly. As already said, likelihood of escape of 
albumen into the urine from the urethra and genital tracts was 
borne in mind, and, as far as possible, guarded against. 

I propose now to review the above statements more closely, and 
st the same time to present a general historical sketch of matters 
having relevance thereto. 

Previously to the publication of the researches of Professor Klebs 



Plate I.^-Showing, at Cto JIf, BpecimenB of the uiorpbologieal elements in the sedi- 
meDta of the nrine at fourteen patients, at A alao bronclilal eputnm, nod at B nasal 
ntacna. All the figures are tram nntural abjectsi they ace magnified l6o diameterK, 
eieept the large corpuscles at A, B, C, E, F, and K, nhich represent the free 
leacoojteB after being treated vltb acetio acid or metbjl violet aad magnified 600 
diametera. 

The free leucocytes occarred in the same urine as that in which the cost, adjoining 
them in the plate, was found. 

At K are leucocytes, two of which when treated with aceUo acid did not present 
nuclei, and two of which did. 

At L are represented cella, some of which reaemhle fat- or mucna-cells. 

At ilf are the hyaline sphernlea of yariona aizea, commonly qnite Epherical, and 
f. aJways with exceedingly floe single contours. 
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the Bignificance of leucocytes in the arine, as possibly implying 
renal mischief, was very ^nerally overlooked, these bodies being 
assigned by most observers to a transrenal source, to any but a renal 
source. Purulent matter in bulk in the urine had been allocated 
to the bladder or kidneys by even the earliest writers, L. Bellini 
for instance, writin* in 171 7, said: 'Si quis sanguinem ant pus 
meiat, renum aut vesicae exulcerationem signilicat ' ; bat Bellini 
was concerned with occurrence of leucocytes in mass, in such abund- 
ance as to be reaxiily recognised with the naked eye. In more 
modem times G. Gluge ', when speaking of an inflammatory form 
of Bright's disease in the year 1841, described it as presenting 
two stages, characterized, the first by ' Congestion in den Malpi- 
ghischen Korpem,' and the second by ' Bildnng von Entziin- 
dungskugeln in den Malpighischen Korpern und Blutgefassen der 
Bindersubstanz und Daseyn ausserhalb derselben im Nierengewebe,' 
Beferring to the MaJpighian bodies in one ca^e in the second 
stage, he said ; ' Sie verschwanden unter den undurchsichtigen 
Entziindungskugeln ' ; a description corionsly recalling that by 
Dr. B. C. Waller (in 1879) of a ligure in his paper on glomeralo- 
nephritis, — ' a Malpighian body entirely hidden by a dense accumu- 
lation of small cells.' In another case Gluge described the inflamma- 
tory corpuscles as being both inside and outside the vessels and the 
Malpighian bodies. These were, surely, cases of glomemlo-ne- 
phritis. To have held any definite view as to inflammatory corpuscles 
passing out by the urine would not have been possible, however, 
until Bowman in 1842 had given out his discoveries on the stractore 
and relations of the Malpighian bodies to the blood-vessels and 
tubnles. Gluge indeed seems, as Henle said, to have mistaken 
some of the tubules for blood-vessels. Then Scherer, in 1 843, spoke 
of the urinary sediment in Bright's disease as containing a large 
qnantily of small nucleoli (Aggregationen von kleinen Nucleolie), 
of macous corpuscles, and of casts filled with small nucleoli, and 
appearing to be crouplike pseudo-membranes thrown ofi' from the 
finest renal tubules ; and, referring to a case of scarlatina, he said : 
'Der gonze Bodensatz des Hams besteht auseinerMenge einzelner 
Nucleoli, sowie sehr vielen, in Form von langlichen Ruhrchen 
verbundenen Kemchen. — Viele der Nucleoli sich zu spharischen 
Kugeln vereinigt fanden, so sind hier die meisten der^lbea der 
' 'AUiaodlungea mi Pb7«k)lagie and P»thulop«,' p, 130. 
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Lan^ naoh a^glutinirt.' Scherer Beemingly attributed all fcheeo 
elements to a rena! source. Vog;el in 1843 spoke more explicitly 
concerning the origin of casts and leucdcytes in niine. After 
descrlljing- the casts in renal inflammation he said : ' Nemo fere 
dubitabit, eylindi'os illoB ex fibrina eoaguiata in tubulis nriniferis 
formari, eosque, dum coagulantur, eptthelii tubulorum frustula 
amplecti ; unde etiam mirum non est, eos, simulac una cum urina 
e renibna eseernuntiir, canaliiim, in quibus nati sunt, formam 
referre ' ; and he added : ' Cylindris non raro magna copia eorptia- 
oulorum pmia addita eat ; quod quidem turn credideiim fieri, cum 
et calyces renum et ureteres inflammatione corrcpti fiierint.' Or, 
shortly put, the above casts were formed in the kidneys and con- 
tained particles of epithelium from the tubules, but the pus cor- 
puscles were transrenal. Henle too, who seems to have been first 
in clearly establishing the identity of casts in the urine with 
structures ' which he found after death in the tubes of the kidney, 
in speaiing of leucocytes in the urine of persona suffering from 
Bright's disease, said : ' Eiterbildung im Innem der Nieie iat im 
"vorliegeuden Falle nicht eingetreten gewesen, und auch in den 
Hamkanjiluhen konnte kein Eiter g«bildet worden sein. Die Eiter- 
kiigelchen, die dem Urin beigemiseht waren, mussten demnaoh auf 
der Schleimhaut des Nierenbeckens entstanden sein.' Henle did 
not find much alteration of the Malpighian corpuscles in Bright's 
disease ; he says they were ' fiur mii vieleii Eleramdarkorperehen 
vnd ?ml Felt hedtckt' Henle, like Vogel, would not assign 
to leucocytes a renal origin r he evidently saw glomerulitis, but 
he attached no importance to it. Franz Simon in 1844 spoke 
of the urinary sediment as containing mucous corpuscles (some 
granular, less or more, and all presenting evident nuclei), also roimd 
dark granular corpuscles (very like the inflammatory corpuscles 
described by Gloge), and casts, some clear, some granular, and all of 
them containing cells and corpuscles like mucous corpuscles, derived 
from the epithelium of Bellini's tubules. Heller, again, in 1H45, 
always found mucous corpuscles, and, in the congestive stflge, in- 
flammatoiy corpuscles in the urine. Dr. George Johnson in 1853 

' In the ' Zeitsohrifb fOr ratioaelle Medioin,' 1844, Prof. Henle, referring to casta 
In the urine of a peraon who died of Bright's diasase in 1S41, said; 'Sie nm'l affenbar 
IdeatlBcli mit deii kleinen. aylindrischea SCiickchen, welohs walireiid dea Lebsna im 
nungKleerteu Urin ijofunden worden wfiren.' 
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spoke of the exudation cell cast: he thonght it was associated, 
however, more eapeeially with acate suppurative (septicaemic or 
pjaeinic) processes in the kidney ; and he regarded the leucocytes 
in the easts as having resulted from metamorphosis of the epithelium 
of the tubules, for he had found all transitions between renal 
epithelial cells and pus cells. He did not refer them to the 
Malpighian bodies ; the g-lomeruli appeared to present small cells 
on their free surfaces, but on careful esamination these cells were 
found to be blood corpuscles within the lumen of the capillaries. 
Dr. Haesall in 1S64 described and figured bodies found in urinary 
sediment, which, it appears, were leucocytal casts and free leuco- 
cytes. Sir William Jenner also, in 1865, spoke of pus cells in 
the urine of Bright's disease : he thought they generally came 
from the renal pelvis ; but he said they certainly also might 
come from the kidney, for he had seen the renal tubules, in 
the caee of a boy, who had died of scarlatinal dropsy, full of 
pus corpuscles. 

When, however, Klebe ^ made known the results of his researches 
upon the nephritis of scarlatina, the occuixence of leucocytes and 
leucocytal casts in the urine acquired a new significance. It had 
previously been supposed that acute and subacute nephritis were 
essentially parenchymatous, a sort of catarrh (or, as Dr. Johnson 
said, a desquamative inflammation) of the tubules, to the exclusion 
of mischief in the Malpighian bodies. Gluge, as I have shown. 
Beer, Bristowe and Wilks had already found the glomeruli to be 
the parts specially affected ; and Biermer, Coats, Wagner and 
Cay ley had seen the scarlatinal kidney presenting interstitial 
changes. It was left, however, for Klebs to draw attention to 
the frequency with which scarlatinal nephritis was essentially a 
glomerular affection. Klebs found the only noticeable condition in 
the kidney to be the accumulation of small angular nuclei and a 
finely gi-anular matter in the Bowman capsules; he attributed these 
nuclei to proliferation of the connective tissue which Axel Key 
had found between the coils of the glomeruli ; there was no change 
of the parenchyma, even though the patient had died of anuria 

' Tide 'Eandbucili dec p&tbo!ogiaahen Anatamie,' Bnnd I, p. 644: ' Als Glomemlo- 
nephritia kann man eine Form der interatitietlen NepliribiB beEeichnen, bei welcber 
Bnaacblieselich das interstitielle Gewebe Aei Glomeruli batheiligt vA. — Die reinsten 
FormBn eiaer acuteu Glomerolu-nepbiitiB finden mch im Gefolge dei Scarlsitiiui.* 
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with nmemia. Later obaervera have found thia glomerular affcc- 
tion generally present, but not necessarily aa the predominating 
leeion. Kelsch in 1S74, like Klebs, found the glomeruli to be 
the parts first affected ; and he referred the changes of the renal 
epithelium, found later, to diminution of the blood flow to them 
&om the glomeruli, that is, as he said, to anaemic necrosis. Klein 
in l8yy found the changes to be: first, increase of the nuclei 
covering the glomeruli (not however in such abundance as Klebs 
had described), hyaline degeneration of the tunica intima, and 
mnitiplieation of the nuclei of the tunica media of the minute 
arteries (especially those afferent to the Malpighian bodies); next, 
lencocytal infiltration along the course of the vessels and extending 
towards the surface of the kidney; and, finally, parenchymatous 
changes, which were quite insignificant before this infiltration had 
commenced, and the intensity of which depended upon the degree 
of this infiltration. He found similar changes in the walls of the 
arteries in the liver and spleen ; as, also, he had previously (in 1875) 
found in the intestines and spleen in cases of enterie fever. He 
thought the change in the tunica media was a true hypertrophy, 
and due, like that of the intima, to some irritant in the blood. A. 
Meyer, of New York, found confirmation of the views expressed 
by Klebs. Then Bamberger expressed his opinion that parenchy- 
matous nephritis in all cases originated in glomerular hyperplasia. 
And C. Weigert by 1879 ^^^ come to regard the changes of the 
renal epithelium in acute nephritis, in parenchymatous nephritis, 
and in renal cirrhosis as secondaiy to interstitial changes, the latter 
impediog the glomerular circulation, or causing more direct imped- 
iment to the circulation of nutritive fluid around the tubules. 
Cohnheim also thought the primary change in all forms of nephritis 
was in the Malpighian bodies, even in the interstitial form. Dr. J 
C. Waller, in 1880, corroborated the observations of Klebs ; he al; 
found, round the veins and arterioles, the lencocytal infiltration ob- 
served by Klein ; but he failed to find the vascular changes which 
Klein had described. Dr. Waller, moreover, found the fibrotic sub. 
stance of cirrhosis most abundant around the Malpighian capsules, 
along the path of the vessels of the general stroma, and imme- 
2iately under the capsule, i. e. in situations precisely those in which 
lie bad observed 'abundant accumulation of unmistakeable leuco- 
cytes' in glome rulo-nephritis ; and, finding that in the latter affection 
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theleucoeytea tcDded tofibriUate.be concluded^ that cirrhosis began 
in much the same way as diffase nephritis. Then Dr. Johnson in 
1883, having fonnd that the renal mischief in scarlatina was not 
always desquamative tubular nephritis, but often such as Klebs 
had described, referred the leucocytes of leucocytal casts, which 
be had frequently observed, to the glomerular inflammation, as 
Laughans in 1879 seems to have done. In 1884 Professor Green- 
field expressed his opinion that in chronic inflammation succeeding 
acute inflammation of the kidney, the Malpighian bodies were always 
affected to a very great extent ; and that in all the forms of Bright'a 
disease there were extensive changes in the glomeruli. And in 
the same year MM. Comil and Brault spoke of all the forma of 
nepbritia, save only those called by them vascular and glandular 
cirrhosis, as having common origin in changes that are diffuse from 
the first, all the elements of the kidney being afleeted from the 
first, — the changes, however, predominating now in the glomeruli, 
now in the renal epithelium, and in other cases in the connective 
tissue. In all cases of diffiise nephritis they found glomeruKtis, 
and in the urine albumen and leucocytes. They always found 
glomerular chiinges in cases in which there had been albuminuria^, 
and they incline to the view that the chief condition for albn- 
minuria is change in the glomeruli. Though this be so, it must 
be borne in mind that, as Senator observes, the interstitial tissue 
and the epithelium of the tubules almost always become involved, 
though it generally be after and secondarily to glomerular changes, 

' MM. Comil and Braull do not take thie view, The? Gnd in cirrhosiB (the »mall 
red granular kidnnyj that the Malpighian tufte nre thicktned and replaced by fibroid 
IJaBUe, even adherent, may be, tu the Bowman capsules ; but they do not ascribe these 
changes to iDflanunation because they fiul to find evidence uf cellular proUreradon. 
They would regard the cases of interstitial nephritis, which Waller, Lancereani and 
oCbers nuppoee to commence in diCTuKe inflamnialian, as not properly belouging to the 
class or eaee which tliey have in mind, and to which they give the name vascular 
cirrhosis, but as belooging to that class which Bartela spoke of as secondary atrophy. 
It >nay, however, here he noted that several authors seem not to recugnise teas 
severe forms of diffuse nephritis : they speak of the latter, indeed, as being always a 
severe affection. 

' Vide ' fitudes sur la Pathologie du Rein, par Comil et Brault,' p. 6q : ' De notre 
cBt^, nous Bommes arrivi^ i. cetle conclusion, que, chaque fois que Talbaniins est 
d^lr^e par les reaotifs dans Turine et que I'eiamen du rein peut Stre fait, on trouve 
toujoum des lAiions glora^rul aires. II n'est pas n^oessaire que la l^sii'O soit trSs 
intense, et il semble mSme []ue dans certains can, une simple perturbation foactionetle 
anffise i, pennettie le passage de rnlbumine.' 
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Weigert, too, finds that, when albuminuria in nnimflln is due either 
to acid salts of chromium or to petroleiim, the epithelium of 
the eonvoluted tuhes alone is affected. Litten also supports the 
view that albumen escapes fiom the tubules. Nevertheless, there 
is evidence, derived from many Bonrces and supplied by many 
observers, to show that the glomeruli are commonly the parts of 
the Hdney where inflammation is first manifeated, and from which 
albumen is in large part derived; indeed, it has been said that 
the g;lonaeruli may be the only parts to show changes of import- 
ance in the kidneys of scarlatinal persons who have died of anuria 
with uraemia. And there is evidence enough that leucocytes are 
to be found very early in the cavities of the Bowman capsules. 

If these facts be considered along with those detailed above con- 
eeiTiing my own cases, and with the further fact that there was no 
marked lesion, in my cases, in the tubules (as may be inferred fiom 
the absence of that variety of structure and size in the casts, such 
as is found in the urine from kidneys, the tubules of which are to 
any marked extent affected) ; we may in them see justification for 
supposing that most, if not all, of my albuminuric patients suffered 
from glomerular changes, inflammatory in nature. I should, how- 
ever, add that there was not, in most of my cases, any great con- 
stitutional distui'bance : and that as the observations, which have 
been made by authors on glomerulo- nephritis, have for the most 
part, if not wholly, referred to fatal eases ; it may be that milder 
forms of scarlatinal nephritis have not yet been sufficiently studied to 
justify any very emphatic assertion concerning their manifestations. 

Further towards identifying the seat of mischief within the 
kidney, the ground-substance of the casts may be considered, 
Vogel spoke of casts as being formed of fibrin. Henle took the 
Bame view. Axel Key then a&serted that the chemical reactions of 
all kinds of casts differed from those of fibrin : he, with Litten, 
Bizzozero and others, thought that casts were foimed by the 
agglomeration of degenerated renal cells. Oertel, Rovida, Aufrecht, 
Cornil and Erault have supposed that some casts are formed by 
fusion of those hyaline spherules, which have been already sjioken 
of as resulting from what the two latter observers call ' vesicular 
alteration ' of the cells of the convoluted tubes. Cornil and Brault 
enppose that the spherules are one form in which lymph-plasma 
paeaes through the cells into the, lumen of the tubules ; they 
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suppose, indeed, that this plasma may pass into the tubales as 
a mere flnid transudation, and then take part, as Kleba, Rindfleisch, 
Posner and others have thought, in the formation of casta. Dr. 
Johnson has always maintained that the basis of all casts is fibrin. 
There can be no dispute as to the likelihood of fibrin entering- into 
the constitution of blood-casts, and possibly of some other fonns of 
cast ; bat there is strong evidence to show that the body of many 
casts is formed by the fusing together of the spherules above 
refeiTcd to, and which, though regarded as. of prot«id composition, 
are not known to be fibrinous. These spherules were found in the 
urine of all my albuminuric patients : moat of them were perfectly 
clear, a few were granular ; they had no nucleus, and they did not 
become coloured in staining reagents. Cornil and Braiilt say they 
consist of proteid snbstance ; they aie apparently not fatty. Oertel, 
who first spoke of them, supposed that they were formed by, and 
expressed from, the epithelial cells, and that hyaline casts were 
formed by their fusion. Rovida confirmed Oertel's observations: 
Eartels added further confirmation, the figure on p. 77 of his work, 
entitled, ' Allgemeine Symptom atologie der Nierenkrankheiten,' 
being given in illustration. Aufrecht, also Strauss and Gennont 
supported these views. And MM. Cornil and Brault in 1884 
showed^ beyond dispute that these spherules resulted from alteration 
of the cells of the convoluted tubes ; that they were expressed from 
the cells into the tubules, and that there they became fused 
together to form casts. It may, therefore, be taken as very probable 
that the matrix of the leucoeytal casta in my cases was formed in 
the same fashion ; and that it may therefore not have been of 
fibrinous nature. It may also be added that, if the casts were 
formed in this fashion, they may be taken as signifying not only 
infiammation of the glomeruli, bat also a special (vesicular) altera- 
tion of the cells of the convoluted tubes ; the occurrence of the 
spherules alone indicating that this alteration took place. It seems 
to be doubtful whether the epithelium of other than the labyrinth- 
tubules is liable to this alteration. Cornil and Brault think not ; 
but other authors, as has already been said, suppose that the 

' On p. G6 of tbeir 'Eistologle FathoIogiqueG^n^rnle dii Bdn,' tbey eay. 'noca 
avons pa suivre pHi h pas la formation dei boulue aux d^pena dea ceHalee dee tnbea 
coutoom^a, jiiaqu% lear cbute dauB lea tubes urinif^rea od ellea contribueiit ^ la 
formation dei cjlindm.' 
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change may occur also in the straight and in the collecting tabes, 
and in the epithelium of the Bowman capeulee. 

The more precise origin of the leucocytes must remain undeter- 
mined. They may have passed by diapedesis through the walls of 
the glomerular tufts or of the tubules ; they may have resulted 
from proliferation of the cells lining these walls. 

The part, ptajed by proliferation of epithelial and other cells in the formation 
of leucocytes, seems to be still in queatiiiD. Dr. L. EeaJe in thia coimtr; hu 
speciully insieted upon a prolifemtion of epithelial cells u giving rise to lencocytes 
in inflamed structnreB. Frey, fallowing Remak, took thia viuw ; afl«r rererring; 
to the multiplication of cells by budding of the nuclei of the cylindrical epi- 
tbelimn ofthe rabbit's intestine (a process similar to that which hail been observed 
bjH. Meckel in 1854 in Insects) he said, 'SoentstehenbeientzUndlichen Reiinnga- 
zustHnden aus den rerachiedenen Epithelialzellen des menschlichen Leibes die 
Eiterkorperoben. welohe aus jenen belieit bald in gewaltigen Meogen Bestand- 
theile des scbleimigen oder poralenten Sekretea kli worden beatimmt sind. 

There were, however, other morphological elements in the urine, 
derived, no doubt, from parts of the urinary tract distal to the con- 
voluted tubes ; and it may be suggested that leucocytes and albu- 
men proceeded from the same parts. There was a considerable 
number of oval and spherical cells {v. Plate, p. 62) having the ap- 
pearance of ordinary fat cells. Gluge, in 1850, figured precisely 
the same kind of cells. They contained a peripheral layer of readily 
staining granular material, somewhat heaped up towards one pole 
of the cell, the remainder of the cell being perfectly clear, Gluge 
called them fat cells. The cells, which I met with, did not darken 
when treated with osmic acid ; they may have been cells which had 
undergone mucous metamorphosis, cells of which I failed to ascer- 
tain the source. There was also in several eases a very considerable 
amount of epithelium in the form of free cells, which had apparently 
come from the straight or collecting tubes of the kidney, from the 
renal pelvis, the ureter, the bladder. The pyriform, tailed, and 
other characteristically shaped celts of the mucous membrane of the 
renal pelvis, the ureter and bladder were, as matter of fact, scanty ; 
but there was in some cases a great quantity of perfectly spherical 
or of spheroidal cells having nuclei most clearly and readily dis- 
cernible, and in two or three cases a profusion of such cells, con- 
taining brown granules. Heller, in 18451 spoke of the urine in 
Bright'fl disease as always containing, with other things, pavement 
epithelium and epithelium from Bellini's tubes. The cella of the 
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former he described as ' setr schijn und deutlich rundlieh oval, 
maneliinal fast rund mit sphr deutlichen Kernen ' ; and he spoke of 
the cells from BelliDi's tubes as containing yellow or yellow-brown 
granules. Cornil and Brault speak of the ovoid cells, having large 
nucleus and clear protoplasm, as occuiTiDg in subacute or chronic 
diffuse nephritis, and as being derived from the straight and 
collecting tubes. These two kinds of cells I met with, but only in 
a few cases in any quantity ; the brown cells I found in only three 
or four cases. It is quite clear that these cells were derived from 
paits of the urinary tract below the convoluted tubes. And it may 
therefore, as I have said, be suggested that leucocytes and dissolved 
albumen came from the same parts. It requires, however, to be 
added that in no case were these morphological elements present in 
any quantity before the fourth week of illness or before getting np ; 
and that in each case, in which they did appear, albumen and leuco- 
cytes, with leucoeytal casts, had been found during the earlier 
stages ; and therefore, though albumen may have been furnished in 
later stages of these cases from, more distal parts of the renal tubes, 
it had certainly been furnished also from more proximal parts. 

Again, it may be contended that the urine was not altogether 
clear when tested ; and that epithelium from the kidney, ureter, or 
bladder, may have jielded the reaction with jiicric acid. It will, 
therefore, be worth while to mention certain facts which seem to 
show that this was not so. On several occasions urine, passed 
during the later recovering stages, contained simply epithelium 
from the parts above-mentioned, without leucocytes ; but no re- 
action was obtained in these cases with picric acid. Frequently, 
too, I tested urine which contained simply a profusion of urethral 
and vaginal cells, without other morphological elements ; but I did 
not obtain the very faintest shade of tm'bidity with picric acid. 
Neither did I obtain any in cold water in which desquamated epi- 
dermis had been agitated for some time, nor in urine, nor warm 
water in which such epidermis had been macerated as many as four 
days {though later the reaction was exhibited), no matter whether 
the reagent were applied to the filtered clear fluid or to the fluid 
in which these cells were floating. Hence I conclude that the 
aSove cells of themselves did not give the reaction. It would be 
idle to deny that soluble albumen was furnished from the sites 
whence these cells were shed : but, as I have just remarked, these 
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cella appeared, in several instances, in profusion in urine, which 
gave no precipitate whatever with picric acid ; and, when these 
cells were preacnt, there had always been in the earlier stages 
evidence of mischief in the proximal parts of the glomerulo- tubular 
sjstema, as revealed by the presence of narrow casta and hyaline 
aphenilea. I am disposed therefore to refer the albumen in chief 
part, at any rate, to these portions of the kidney. 

It may be observed that I have not figured any epithelial casts. 
I met with very few ; indeed, cells unequivocaUy renal were found 
in only a small number of cases, and then solely in late stages. 
Dr. George Johnson, in 1852, called acute Brigbt's disease 'acute 
desquamative nepbiitis ' ; and in 1 8)i2, when di'awing attention 
to tbe two kinds of scarlatinal kidney, viz. acute desquamative 
nephritis and glomerulo-nepbritis, be said that tbe former bad, as 
characteristic featmes, the prolifpration and tbe desquamation of 
the glandular epithelium of the convoluted tubes. He said that, 
though tubular desquamative nephritis and glome rolo-nephritis 
might exist apart, they often coexisted in various proportions in 
the same subject, the epithelial and other casts being frequently 
associated in varying proportions with the white cell casts of 
glomerulo- nephritis. If this be true, then, my cast's were, in all 
likelihood, cases of tbe latter affection pure and simple. But, as 
I have shown, the cells of the convoluted tubes were affected, and 
tbe groond-subatance of the casta was formed, in all probability, of 
material actually discharged into the tubes by these cells. If, then, 
epithelial casts are what Dr. Johnson consideis them to be, i.e. fibrin, 
which in process of coagulation in the tubules has imprisoned cells 
shed from the walls of tbe convoluted tubes ; why were there so few 
to be found in my cases ? Either my cases were exceptional, or 
Dr. Johnson's theory as to the formation of epithelial casts admits 
of modification. And in this connexion there are several matters 
to be home in mind. The cells of epithelial casts figured by 
Dr. Johnson ai'c granular and rounded or oval bodies, with very 
defined outlines and distinct nuclei; cells, that is, unlike those of 
the convoluted tubes in health, but, on tbe other hand, very like 
those of the lower parts of the tubules. Again, in pathological 
states of the kidney involving the convoluted tubes, and especially 
if they be inflammatory, the borders of the cells of these tubes, at 
no time well defined, are very quickly lost {MM. Comil and Brault) ; 
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and the cella form together a protoplasmic membrane, a Plas- 
modium, we may say, after the fashion of that described by 
Metechnikoff as formed by fusion of leucocytes around the spores of 
a certain fungus, which penetrate the body of the water-flea : 
whereas fusion of the cella is not found to take place in the straight 
or collecting tubes. Moreover, though the nuclei in this plas- 
m.odium may proliferate, there has not yet been observed any 
tendency to the formation of independent cells in it ; whereas the 
cells of the collecting tubes do multiply, so that even several layers 
of cells appear in ordinary cases of nephritis. The epithelial easts, 
moreover, are but rarely convoluted ; but this is not perhaps 
a diiBculfy, for it is quite likely that the east, pliable at first, ifl 
moulded afresh lower down in the etraighter tubes. [In all of 
my examinations of nrine I did not find more than five convoluted 
casts ; and of these, one was exceedingly short, and the others were 
twisted for only a short part of their length.] On these grounds 
I incline to regard epithelial easts as casts of which, though the 
material of the ground-substance is formed generally in the more 
proximal parts, the epithelium is added in the more distal parts, of 
the glomerulo-tubular systems. The absence of such c^ts in the 
early stages of my cases may be attributable to the fact that in 
those stages the renal mischief was limited to the labyrinths : and 
the absence in the later stages (in which renal cells in some cases 
did appear in the urine) to the fact that the mischief in the 
labyrinths had then largely subsided ; or to some difference in the 
constitution of the hyaline spherules or of the body of the casts, by 
virtue of which the latter were less adapted to taking up waifs and 
strays in their course outwards. Of the authors who have spoken 
against the idea of a desquamation from the convoluted tubes, 
there may be mentioned Frerichs, Southey, Comil and Brault. 

After balancing the various kinds of evidence adduced above, 
I have concluded that all or most of my patients, who manifested 
albuminuria, suffered from organic renal mischief, — from glomerulo- 
nephritis and some change in the convoluted tubes. Whether the 
change in these tubes were primary or secondary (an anaemic ne- 
crosis, resulting from insufficient supply of blood to them from 
the inflamed glomerular vessels) may be questioned : that it may 
have been secondary appears to be indicated by the feet that albu- 
men and leucocytes were commonly found prior to the spherules. 
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It slioulil, also, be repeated that lo several cases there was a profuse 
destiuamation from the straight and collecting; tubes, with Bome 
slight loss of epithelium from the renal pelvis, ureter, and bladder. 
In hEsmonrhagic scarlatina it appears that hfemorrhage may occur 
in almost any part of the body. It has frequently been observed 
to occur from the mucous membrane of the renal pelvis ; and 
albumen may thus pass into the urine. I had only two patients 
with pronounced hasmorrhagic scarlatina, though I had a consider- 
able number with it in less prononneed form. One of these two 
patients, a young man, lost blood by the bowel very profusely, and 
presented a large aubcutaneous ecchymosis in the hypogastric and 
lower umbilical regions, from which there sloughed off a portion of 
skin of the size of the outstretched hand. This patient had renal 
mischief, aa was shown by renal casts ; he, however, so quickly and 
completely lost the albnminuria that I supposed the albumen and 
red blood corpuscles in the urine had come, at any rate in some 
part, from the transrenal tract. 

I ahould here atate that Dr. H. Willey eipreBied his opinion in the 'BritiaL 
Medical Journal' of 1S67, that m the mnjority of caaea of ecarlatinal albn- 
minnria there waa no organic change in the kidney, and that tbere WM 
diSoulty in diagnosing real BHght's irom simple alliuininuria ' : in thia com 
ion he added, ' the amount of albumen diflera, lie arterial tension ia diminishBd, 
and, I think, this reduction of arterial tension and the albuminuria are 
closely aasociated, for the amoimt of urine aecroted increases eiactly as the albu- 
men decreases, and I think this is due to Taso-motoi actions, bo that the albu- 
minuria ia a nersoua and not a kidney symptom." 

II. The second of the questions asked above(p.59)needBbnt8hort 
consideration. I have shown that the albuminuria was not, or not 
in any considerable degree, due to mischief on the lower side of the 
kidney, transrenal mischief. I have also shown that the albumen 
was accompanied by leucocytes, leucocytal casts, and spherules, the 
firet in large quantity ; and I have, therefore, concluded that there 
was actual organic renal change, of a sort sufficient to account for 
the albuminuria. 

Much has, however, been said, of late, of physiological or normal 
albuminuria. The earlier observers looked upon albnminuria aa 
abnormal in all cases : for instance, D. Cotugno, after referring to 
his discovery of albumen in the urine, wrote concerning the latter : 
'Nemo ignoret cosgulabilem non esse': so also Cruickshank in 
1794] Bayer and M. Solon in 1(^38. Authors of eminence have, 



76 ALBUMINURIA AMONG THE PATIENTS. 

however, more recently asserted tliat albumen may be demonstrated 
in normal urine, if sufficiently delicate testa be employed, and the 
urine be first concentrated : of them may be named Lenbe, 
K-lendgen, and Posner. Senator follows von Wittieh in supjiosing 
that albumen habitnally transudes through the glomeruli, and that 
in health it is absorbed by the renal cells. There is some a priori 
ground for supposing that albumen normally appears in the urine 
in extremely minute quantity ; that, in fact, there ia in health an 
escape of albumen in the urine, as Berzelius found there was of 
mucus. It is, moreover, thought by some that albuminuria may 
assume larger proportions than those here referred to, and yet be 
non-pathological. Bright said that he found albuminuria in the 
majority of persons in apparent health. Leube, in 1878, found on 
examining 119 apparently healthy soldiers, that about 4 per cent. 
of them had slight albuminuria on rising in the morning, and 
a further 13 per cent, at midday, after a heavy march or drill ; the 
albuminuria in the latter cases, however, disappearing with rest. 
Nunn found this symptom in 12 per cent, of 2oo persons, 
Piirbringer in 11-5 per cent, of 61 children, Kleudgen in 44 per 
cent, of 32 nurses, the health in each case being to all appearances 
good. There are, indeed, several authors who look upon albuminuria, 
when occurring, as in these instances, in persons in whom there is 
no other symptom to direct attention to the kidneys, as being 
non -pathological, or, as some aay, functional. Prof. G. Stewart also 
found albuminuria in about one-third of 505 apparently healthy 
males. It should, however, be remarked that in most of these 
cases the persons were adults, that many were soldiers, and that 
some were of considerable age (over 60 years) ; in many cases the 
urine examined had been passed after exercise, even arduous exercise. 
Before speaking of these kinds of albuminuria as n on -pathological, 
it would be necessary to consider the mechanical and the irritative 
causes that are known to excite this symptom, transrenal sources 
also for albuminuria, and, in addition, structural lesions, such aa 
progressing cirrhosis, or the after-effects of some mischief incurred 
possibly years before from scarlatinal, diphtheritic, or other in- 
fection. Indeed, Dr. G, Stewart, after an exhaustive and im- 
partial consideration of all the facts adduced, and though he 
himself found alhuniinuria, as I have said, in nearly a thud of the 
persons examined (505)) concludes that ' albumen, if present at all 
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in normal urine, is present in such estremely minute amount as to 
be barely discernible, or not discernible at all, with the most 
delicate tests, even after considerable concentratiou.' Of othera, 
also, who hold to this opinion, many eminent names might be 
given. It ia at any rate perfectly clear that, though some pre- 
sumably healthy persons may exhibit albuminuria, a very decided 
majority of those who have been examined have not been found to 
excrete albumen in the urine ; and that in every instance in which 
albuminuria does appear, there still remains the necessity of as- 
certaining, as far as possible, whether it be due to organic mischief, 
cisrenal, renal, or transrenal. 

That inflammation of the kidney is a sufficient cause of albn- 
minuria is certain, and in my cases there was strong testimony of 
its existence. There was, it is true, albuminuria in a considerable 
number ofpersonsafter getting up, in whom it appeared that inflam- 
matory mischief had subsided ; but the stnictures, which had been 
aSected before getting up, bad doubtless been left in a condition 
allowing of escape of albumen, even under slight variations of 
blood pressure. Moreover, the proportion of error, which may, 
oiving to inclusion of eases of so-called non- pathological albuminuria, 
have been introduced into my statistics, is not likely to have 
differed much from month to month, so that the monthly sets of 
cases would still remain very fakly comparable one with another. 



CHAPTER III. 



ALBlTMINUaiA BEFORE ' GETTING TJP, 



The incidence of albuminuria in ita relation to season has already 
been cnrsorily referred to. T now proceed to discuss this subject in 
farther detail, devoting the present chapter to that portion of the 
first twenty-two days of illness which was spent in hospital, and, 
as I have before intimated, in bed and on milk-diet. 

Attention may first be given to Charts V and VI (p. 81). The 
curves therein drawn show the varying percentages of patients of 
stated ages who manifested albuminniia of specified degree during 
consecutive two-day periods, the same patient being represented bat 
once in each such period. At the foot of the charts are given the 
actual numbers of patients examined and represented in the curves ; 
they afibrd a sort of gauge for ascertaining the value of the 
percentages expressed. The charts embrace all the cases examined 
in October, November, December, and January, those belonging to 
September being omitted for reasons already stated. Chart V 
takes cognizance of all degrees of albuminuria except the slightest 
(shade ^ and shade ^) ; the latter indeed, if included, would obliterate 
many or moat of the depressions in the curves. The other chart 
takes account of only the larger amounts of albumen passed, 
albumen, that is, of or above a degree represented by ' trace ' as 
defined in the first chapter. This difference, as regards the con- 
struction of the two charts, it will be necessary to bear steadily in 
mind, 

It will be apparent at once, on examining these charts, that the 
incidence of albuminuria differed considerably among persons of 
different ages. For instance, in Chart V, the curve for persons 
who were over nineteen years of age, runs almost continuously at a 
higher level than the other curves ; and that for persons under four 
years runs almost as regularly below all the rest; the curves for 
other ages taking a course intermediate between these, and here 
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and there intersecting one another. The influence of age would 
appear, therefore, to have been considerable. I am not able to 
affirm the occurrence of any difference as between the sexes. 

In re^rd to stage of illness and, as I shall later show, to season, 
the apices on these curves are of much interest. The curve for 
all ages in Ctiart V presents four main apices which appear 
severally for (i) the third and fourth days, (3) the ninth and 
tenth days, (3) the fifteenth and sisteenth days, (4) the nineteenth 
and twentieth days ; and, speaking generally, it may be said that 
the curves for each age-group show similar apices. It will be 
remembered that variatdons were pointed out also in the pulse-rate 
at four different stages during the first three weeks of illness ; 
they occurred on the following days, viz. (1) the first (initial 
acceleration), (2) the fifth, sixth, and seventh, (3) the tenth, 
twelfth, and thirteenth, and {4} the seventeenth and eighteenth ; 
and thus they anticipated somewhat the occurrences of albuminuric 
variation. There were, moreover, three stages among persons 
between 4 and 19 years of age when irregularity of pulse was 
most common: they were (i) the ninth, (2) the fifteenth, and (3) 
the eighteenth to twentieth days of illness. I revert, however, to 
the albuminuria. As already said. Chart V shows that the relative 
frequency of albuminuria among persons over 19 years of age 
was greater, and that among persons under 4 years of age it was 
much less, than at other ages ; but, on turning to Chart VI, 
it will be seen that albuminuria, of considerable degree, in persons 
over 19 years of age was more frequent in the early stages, and 
less frequent in the later stages, than at ages below 19 years. 
It will be noted also that, with some exceptions, the apices seen 
in Chart V arc also seen in Chart VI. The apex on the nineteenth 
and twentieth days on the curve for all ages is to be seen in most 
of the curves in the two charts. The fall on or about the ninth 
day in Chart VI occurs somewhat later, as would be expected, 
than the first fall in the cur\e« of Chart V 

What is the meaning of these ele\ations and depressions of the 
curves ? The general coincidence between the several curves of 
each chart, and that between the cm^es of the two charts appear to 
show that the elevations aud depressions are expressions of natural 
vai'iations ; and that the stages when albuminuric manifestations 
are most likely and least likely to occur are, speaking generally, 
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the same for most ages. The varifltionB in the Heveral curves 
cannot, then, be due to differences of age ; neither are they duo to 
differences of sex. It can in fact be shown that the variationa 
were intimately associated with season. [As already said, if every 
grade of albuminuria were included in the charts, the curves would 
approximate to horizontal lines : and thus it ia seen that the actual 
number of persons at different ages, who manifested albuminnriaj 
did not differ so much as the charts would appear to represent ; 
the variations in the curves, it may be repeated, are differences of 
degree rather than of kind.] The variations in the cur\'es show 
that the albuminuria varied in the course of the individual's illness, 
or that it appeared at different stages of the illness in persona 
attacked at different dates. It is true that in the albuminuric curves 
for the individuals there were variations (elevations and depres- 
sions) ; but in most of these curves there was but one rise and fall ; 
and other rises and falls, when present, did not occur at the same 
stages in all eases so as to explain those seen in the charts. It wa^ 
therefore necessary to see whether individuals attacked in different 
months showed any great differences in the stages of illness when 
they were most liable to albuminuria. An examination of the 
curves, with this object, was accordingly made. They were found to 
belong to one or other of three different classes ; viz., (i) in which 
the albuminuria came on early and fell earlj', (2) in which it 
came on in the early part of the second week and continued for 
a moderatiC or a considerable time, and (3) in which it came on 
late and continued generally for a long time. Altogether as many 
as 316 of the total of 347 patients examined could be definitely 
placed in one or other of these three classes, and 16 of the re- 
mainder had no albumen in the urine at any time. Of theee 
316 there were 154 who fell ill in October, 65 in November, 6.1 
in December, and 36 in January : and 60-3 per cent., 53-8, 54"9. 
and 38-3 per cent, of these patients respectively belonged to th,e 
second class above mentioned in regard to albuminuria; so that 
the October patients aj-e chiefly responsible for the second rise in 
the curves of Chart V. Ite corresponding percentages for the 
first class were as follow, viz., 37-6, 44-6, 31-1, and 30-5; so that 
October and November patients were especially concerned in 
bringing about the first apex. I am hereby led to suppose that 
the various elevations and depressions in the albuminuric curves 
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are expressions of seasonal variationa. It njay be asked whether 
the variations of rate of pulse and of irregularity of pulse, already 
mentioned at page 34, were explicable on the same or similar 
groonds. It is true tliat irregularity of pulse was more common 
among those jiatients who were attaclfed in October and November 
than among those att-acked in December and Jamiary ; but the 
irregular pulse showed a tendency to recur at fairly definite stages 
in. the course of the illness in the individual, whether attack had 
taken place in one month or another ; and the like was true of the 
variations of rate of pulse : in other words, neither of these two 
kinds of variation depended wholly upon conditions of season. 
Dr. S. Ringer found that in scarlatina tbore was a special ten- 
dencry for the temperature to fall 00 the fifth, the tenth, or the 
fifteenth day; this led him to suppose that the temperature in 
health was subject to variation every fifth day ; the temperature in 
scarlatina tending to fall on one or other of those days, just as 
in pyrexia it generally falls towards early moniing. Dr. Ringer 
did not entertain the view that these thermal changes in scarlatina 
were possibly related to a periodicity in the mode of action of the 
wrus at certain intisrvals of time. I woiild not definitely say that 
each is the case ; but my results do seem to point to the operation 
of some such cause for the variations of pulse-rate and, in certain 
instances, for those of albuminuria in the individual. 

I have, however, spoken, as if albuniinuria, whether occurring 
at one time or another in the course of scarlatina, were of essen- 
tially the same nature. It has been so regarded by several authors, 

I but others have looked upon early albuminm'ia — albuminuria in the 
first week or so of the iUnesa — as being of a sort altogether separate 
and distinct from that which occurs later : and whereas most 
of those who have taken this view have thought early albuminuria 

, to be due or intimately related to pyrexia, Warburton Begbie 
thought it resulted from a process of desquamation of the renal 
epithelium analogous to that of the cutielo ; all, however, ascribing 
Itdier albuminuria to inflammation set up either as a specific process 
cor as a result of chilling. Of the various interpretations given 

■ to early albuminuria, perhaps that which ascribes it to pyrexia has 
met with widest acceptance, a view which may be said to date 

' from the time when Gerhardt first drew attention to 'febrile 
albuminuria' ; though, it may be remarked, in passing, previous 
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obaeri'ers (Crtiickshanli, Nysten, Gregory, Darwall, and others) had 
Bpoken of albuminuria in febrile disorders. 

'Febrile albuminiiria ' has been attributed 1o a great variety of 
immediately determining causes. Senator ascribes it to a greater 
difinsibility of the blood-albumen, owing- to (i) mere elevation 
of temperature and (2} accumulation of urea and salts in the blood. 
Bartels thoug-ht it due to relaxation of the walls of the blood- 
vessels, as in the albuminuria following section of the vasomotor 
nerves of the kidney; and, as matter of fact. Senator has found 
that relaxation of all the arteries of the body, especially of those 
of the viscera, does occur in pyrexia. Mahomed attributed it to 
increase of venous, with diminution of arterial, pressure. Some, 
again, have thought it may result from cloudy swelling and other 
changes in the renal tissue ; and yet others have ascribed it to 
irritation of the urinary passages, owing to a concentrated state of 
the urine. 

It will therefore be necessary to consider more carefully the view 
which I have taken of early albuminnria in my eases. 

The facts concerning this albuminuria are given in Charts V 
and VI. From Chart "V it will be seen that it fell off on the fifth 
and sixth days among the patients belonging to four different age- 
groups ; for two of these groups the fall was still more marked on 
the two following days, when also the fall for the other (the fifth) 
age-group took place. After this primary fall, the curve in each 
case quickly rose higher than before. 

Before discnssing the signification of early albuminuria, it nmy 
lie well to review the opinions advocated by Steiner and Eisen- 
sehitz on the one hand, and by Thomas and Bartels on the other. 
The former two supposed that scarlatinal albuminuria, whether 
of early or of late occurrence, signified renal mischief of the same 
sort though not of the same intensity ; that, in fact, the albti- 
rainuria commenced as a result of slight renal cataiTh, which, 
developing further, terminated in marked inflammation. Steiner 
took this view, because he found the kidneys of scarlatinal children, 
who had died on the second or third day, already' hyperaemie and 

' It may also be wiiS that Dr. Cupland in i8i;R wrote : ' The kidneja may become 
affeetad in a Tery pminineot maimer early in tlie courae of tlie diseaee : indfftd, I 
believe them to be always moro or less affected at an early period, altbongh tbis 
affection bati been overlooked at this perind.and recogriieed only dnrini; t!ie process of 
denijuunation and recovery.' 
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enlarged, and the secreting epithelium of all such kidneys to be 
cloudy. Profensor Thomas, on the other hand, writingin Ziemssen's 
' Cyclopaedia,' spoke of early albuminuria as of quite secondaiy 
importancG, as a febrile albuminuria, and in no way related to 
aJbuminuria of later sta^s. In his experience the symptoms of 
renal catarrh at the outset of the disease occurred only rarely ; ' 
when they did occur, they genemlly diminished or wholly dis- 
appeared witii tlie decline of the pyrexia in the second week ; 
and, despite such disappearance, the symptoms of parenchymatous 
nephritis a])peared later, at times quite suddenly, Itetween the 
thirteenth and twenty-firet days. He also ascribed to pyrexia 
the albuminuria of other infectious, and indeed of n on -infectious, 
febrile diseases ; for in them he found the same evidence of slig-ht 
renal catarrh {the same cloudy swelling', and the same casts, 
epithelial, hyaline, and eylindroidal) as in the early stages of scarla- 
tina. Nevertheless, Thomas was not fully satisfied with this view, 
because in these other diseases he did not find renal catarrh so' 
frequent as in the early stages of scarlatina ; and on this ground 
he suspected that the early renal catarrh of scarlatina was due 
to a specific irritation as well as to the pyrexia, now in the mmn 
to one, now to the other. Bartek^ also, writing in 1875 in his 
' Handbuchder Krankheiten des Harnapparatea,' followed the views 
expressed by Gerhardt : he found in a certain scarlatinal epidemic, 
in 1853—54, that albuminaria generally occurred when the rash 
was fully developed, and that it disappeared as the fever subsided ; 

' 'Nurmog dia Begelmasai^rkeit dea Ersclieiiiens des HamkaiaalclieiikSitarrba bei 
dicsen XiaiikheiteD geriiiger ala beim ScharUch uad dalier der ScbluBS erlaubt eein, 
dus dsr Scharlachkat&rrh ilurch die BpecifiHchu BeiKung eowohl wie Aatch dm FieLer 
iarvo^enifen merde. Im Einnelfiill diirfte das grosBere Gawiohl baid meht auf das 
Sine, b>1il dan Audere zu legea eeia ' (!. c, p. 231). 

' ■ Man muss eich aher biiten, die Albmninurii; verurBaGhende Wirkung des Fiebara 
niit dem specifischen EinfluBse dea Scharlachprocesses auf die Nierea zn varweohseln. 
Febrile Albuminurie kommt bei Holiweran fieberhaften Suliariachkranken ebenao wis 
bai aUen anderen Bcbwer fieberhaft Kraiiken Tor; aie fallt aber mit der Hdhe dea 
Fiebera zusammeu und verliert sich init dem Fieberabfall. Die Nepliritia Iblgt dem 
Soliarlaoli eret nach eluer meigtena ganz fieberloBen Feriode v 




IT nacb, wean daa Exanthem liing^t verblasst ist 
■ Ausdrficklioh aber unterscheide ich die auuten 
welohe bei DiphtberltiB, liacurrena und nacb Scbi 
y ifoa der febrUeii Albuminurie. Es handelt aiirh dabei urn apeeifiBobe EinfliissB auf die 
I nrieren, weleho mit der etwa begleitendan odec vuraiigegangenen FieberhiUe uiuuittel- 
K Hfchts za thuii babcn ' (). 13,, p. 48). 



_ 31). 

ffuaea NierenentzUnduDgen, 
:bReber to bauBg auftreten, 
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bnt that, nevertheless, nepliritis came on later, about the twcntiel^ 
day. Still, despite his unqualified statements regarding early 
alhuminuria in scarlatina, Bartcls was not prepared to ascribe to 
pyrexia the transitory albuminuria which he frequently met with 
in a certain ^ epidemic of small-pox ; and he made the lite reserva- 
tion in regard to diphthciia^. It deserves notice, however, that 
the above authors did not assign to glomerulitis the fre<iuency of 
occurrenee and the importance that have since been claimed for it : 
they all looked upon scarlairinal nephritis as essentially, and from 
the first, an affection of the tubules. 

Glomerulitis haR, however, as 1 have said, been found to be very 
generally the primary mischief in the kidney ; and the changes 
in the tubules have been commonly regarded as secondary to it : 
it may therefore well be that glfimemlitis has been largely over- 
looked, both during life and after death. Moreover, Klein found 
both glomerulitis, and changes in the arterioles of the kidney, as 
early as the second day of scarlatina ; and it may be mentioned 
that M, Bouchai-d has found evidence of nephritis in enteric fever 
on the third day, with bacteria in the urine and in the kidney. 
Violent symptoms of nephritis do not, it is true, arise in scarlatina 
frequently before the third week ; but they do occur in the first 
week, as the case recorded by Dr. Klein, and two of my own 
patients, serve to illustrate. It is, then, quite evident that early 
albuminuria of scarlatina iiuiy be due to actual renal lesion of 
precisely the same nature as lat« albuminuria. Still, we are con- 

' ' Indaasen nUl ich tuiBcliucklioli bemerken, iIbss die bel Pocken in unaerer letzten 
Epidemic ta selir hauEg beobaclitete vorUbergeheude Albumitmrie uUerdings keiuea- 
Wega in bUcd Fallen ale Fiebereiachsiiiuiig geilentet werdeo konnte, vielleicht alu 
dureh Bpocifiwhe VorandBruiigBn der Gofaaee in den Nioren bewirkt wurde. Makro- 
Bkopisdi wHiliruelinibare VerandeniBgen der Kieren bnden aich aber in keiner der 43 
In dieoBt Epidemie obducirtan Pockeuleielien, abgesehen natlirlicli von ein Paar Fallen, 
welcbeiniC chniniecliea NierBiil[rankheiteabehafCet«Individuen1>etrafen'(I.c.,p. I34V 

" ' Hiiufiger vieliBiclit, als faei Si^arlaGh, kommt bei Diphtherie oine leichte 
Albuminirrie ohne tiefgreifonde Vt^rdnderungen der Nieren vor. He dasa naeb deiD 
Tode des FabieDten eellnt genauero miliio^opische Untersiicliungea dtr Nieren keine 
weaentliche Abweichungen von der nurmateti Beachafleuheit naclizuweieen vermiigen, 
nnd datJB in OenesungBfallen die Albumiaiiriis acliim naah gan2 kurzor Zeit wiuder 
verscbwindet. Dennooh bin ioh genaigt, aucb dieac Fiille von Albuminurif) auf janan 
»p«oifisohen Einfluss lu benieben, da sie aelir bjinfigwedar dorch babe Fiebertampera- 
turea nuub durcb bltannngabyperiuuie erklart werden katmenj ilicee knizdauecnde 
Albuminurie komiiit iiSniliub anal] bei sebc laiuhten Fallen yon Dipbtherilis mr, die 
WBder hoboa Fieber veranlassten, nouli i[~j:eiid wiJubc Stilrungen der Respiration 
bawitkten' (p. 223). 
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fronted with the Btatements, made by Thomas, Bartela, and others, 
that there may he in the same individual both early and late 
albuminuria, the two being; separated by an inttrval of some days, 
when there is no albnminuria. Wliat ie the meaning of this 
interval ? 

First, as to the fiicts. Statistical data have not on any large 
scale been recorded. Thomas and Bartels did not, I think, record 
any. Steiner and Eisenschitz would appear not to have allowed that 
sach an interval occurred. Warburton Begbie, also, who in 1853 
divided the albuminuria of scarlatina into desquamative and in- 
flammatory, the former coming on three or four days after de- 
squamation of the cuticle had begun, and disappearing in thirty-six 
hours to ten days, and the latter occurring later, said : ' in all my 
cases' (i.e. of inflammatoiy albuminuria) 'the dropsical and ag'gra- 
vated symptoms appeared at the time when the temporary' (i.e. 
the early or desquamative) ' albuminuria was going on, and they 
were evidently the result of exposure to cold ' : in other words, 
though he drew a decided distinction between the early and late 
albuminuria, at least in their causation, he had not observed the 
occmTence of any interval between them. Further, among my 
patients of all ages, a comparison of the proportion of those, who 
exhibited any but the slightest degree of albuminuria on the third 
and fourth days, with the proportion of those, who exhibited such 
albuminuria on the fifth to the eighth days, shows that there was 
a reduction of only ^ per cent. (';. Chart V). In no case, however, 
did the albuminuria wholly disa])pear between the fifth and eighth 
days, though in some it diminished very greatly in amount ; and 
the fall, shown in the Chart, was due, not to the total disappear- 
ance, but tfl the great diminution of the albiuncn passed by the 
individual patients. In fact, in none of my cases did the albu- 
minuria wholly dieapjiear until some days afterwards. And, though 
in a few instances it iucreasi:'} still later, it but very rarely 
reajipeared after it had once wholly disappeared. Finally, there are 
the data which have been furnished by Dr. R. S. Thomson'. Dr. 
Thomson examined the urine of iSo consecutive scarlatinal patients 
three times daily, from the time of admission to hospital nntil at 
least the fifty-sixth day of illness. Of these there were 112 who 
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ha<l albuminuria ; 40 of them had it early in the illness, ReffiTin^ 
to these 40 patients, Di'. Thomson found that in 10 there was no 
aJbuminuria after the first week ; in 9 the early albuminuria 
continued withmd a break into — and in 3i it waa followed, after 
a varying inteiTul, by — late albuminuria : and he would lay stress 
on the frequency of the oceimenee of an interval between early and 
late album.inuria. It is difficult to give a precise estimate of the 
value of these figures. In my cases the stage of illness when the 
fall of early albumimiiia took place varied somewhat with age ; it 
\aried also with season r and in Dr. Thomson's cases, reference is 
not made to these matters. As regards age, it may be seen in 
Chart V that with pereons at ages over nineteen, and also between 
four and seven years, the second rise had already begun by the 
seventh or eight!) days, whereas at other ages it did not begin 
until later ; and on tm^ning to Dr. Thomson's cases, it seems that 
for three of the nine patients, in whom early albuminuria continued 
without a break into late albuminuria, this symptom was not found 
before the seventh evening. Again, of the twenty-one patients, in 
whom early albuminuria was followed, after a varying interval, by 
late albuminuria, two appear in the notes to have been admitted as 
late as the twenty-first day, and three of them were not admitted 
before the sixth day. And, further, the interval between early and 
late albuminuria observed by Dr. Thomson — an interval, it is to be 
noted, of absolute freedom from albuminmia^was no longer, and 
was in many instances very much shorter, than intervals which 
were found at later utages of the disease. Two examples may be 
quoted, (i) in which early albuminuria ran on, without a break, into 
late albuminuria, and (2) in which it waa followed, after an interval, 
by late albuminuria. Albumen is reported for the first case at the 
following times, viz. third evening, fourth evening, eighth evening, 
eleventh morning, seventeenth evening, and eighteenth evening ; 
and for the second case, on the fifth day, the ninth evening, and 
the twenty-ninth day ; the urine having been free of albumen 
at ail other times when examined, and it was examined thrice 
daily. Dr, Thomson does not say why he would lay more emphasis 
on the first interval than on intervals which occurred at later 
stages, such as are to be ween in the examples just cited. The 
presence of these marked intervals is further of importance, as it 
serves to show the great dissimilarity between my cases and those 
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of I)r. Thomson. In the second esample given above, ' abundant 
albumen' wa-s reported for the fifth day, then absolutely no 
albumen for three whole days, and then reappearance of albumen. 
Again, in most cases in which he found albuminuria be reported 
it as reaching or exceeding the degree called trace (though lower 
degrees are also at times mentioned), as lasting one day, two, three, 
four, or move daye, and then ag disappearing abruptly. In these 
renpects Dr. Thomson's patients were not like mine, none of wbom 
presented any abruptness in the cessation of albuminuria, i.e. 
daring the period passed in bed, before getting up ; and the fall at 
the end of the first week in my cases was one of degree rather than 
of kind. 

Hence, as to the occurrence of an interval between early and 
late albuminuria, no very definite data have been recorded ; and 
most of tbe statements that have been made concerning it have 
been wholly unaccompanied by references to the microscopical 
characters of the urine. 

Nevertheless, it is very generally believed that there is such an 
interval ; and we may pass on to discuss the interpretations offered 
for it. Are early and late albuminiiria due to essentially the same 
renal lesion, tbe reappearance of it being of the nature of a relapse ? 
Is the early albuminuria due to pyrexia, and the late albuminuria 
to a specific lesion of the kidney, as was held by Thomas, Bartels, 
and others ? Is early albuminuria a mere associate of a desquamat- 
ing process of tbe renal tubules, and late albuminuria a symptom of 
inflammation of the kidney due to chilling ; ds was supposed by 
"Warburton Begbie? Having regard to the great diversity in the 
several manifestations of scarlatina, I hesitate in formulating any 
theory as to scarlatinal albuminuria in general ; and arguments, 
which I now proceed to bring forward, are to be considered at) 
having special reference to my own cases. 

First, as to the pyrexial theory of early albuminum. Lieber- 
meister supposed that a body-temperature of I04°F. or more was 
necessary to the production of heat -albuminuria ; and Senator finds 
that albuminuria comes on in dogs when the body- tempera tui'e is 
raised artificially by 3-4 to 6-7" F. with sufficient rapidity. It 
appears, however, that of my own patients attacked in or after 
October, those who suffered from albuminuria on tbe third and 
fourth days formed 58 per cent, (r. Chart V) : whereas those in 
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whom the temperature reached io3''F. or more at any time during 
the first week of illneee while in hospital, either in the morning' or 
in the evening, did not form 35 per cent. ; though it is probable 
that prior to admission this percentage was higher. Again, of the 
December patients, one had a maximum temperature within the 
first week of illness of 104° F., and two others had a maximum 
temperature of )03-6°F. ; but in the urine of none of these three 
did I find the slightest turbidity on adding picric acid. Again, the 
first fall in the curve for all ages in Chart V is not so marked as 
might be expected if the albuminuria hjid been due to temperature, 
55 per cent, of the patients having albuminuria, notwithstanding 
the fall. There was, in the early stages, a much more pronounced 
fall in the percentage of patients who suffered from the higher 
degrees of albuminuria, as shown in Chart VI ; but this fact only 
servee the more to call attention to the matter as one of degree 
rather than of kind. 

My statistics would seem, therefore, to show that there was 
a greater frequency of early albuminuria than the temperatures 
might be supposed to account for. Dr. Thomson's statistics would, 
however, perhaps more nearly accord with such an interpretation. 
Early albuminoria was present in 40 of Dr. Thomson's patients, i.e. 
in 22 per cent.; and, if the temperatures were of much the same 
intensity as those ofmypatients, the facts would afford some support 
to the pyrexial theory : and, seeing that among the 40 there were 
included four for whom albumen was not recorded before the eighth 
day, seven for whom it was not recorded before the seventh day, and 
four not before the sixth day ; and that, concerning two others, the 
notes refer to them as having been admitted on the twenty-first 
day ; it is possible that the proportion of patients with early albu- 
minuria was not so high as 22 per cent.; and this would perhaps 
bring the pyrexial theory and the facts concerning Dr. Thomson's 
patients into still closer correspondence. 

It would appear, then, impossible, as yet, to ascertain whether 
and how far early albuminuria in scarlatina is necessarily related to 
pyrexia. The pyrexial theory certainly does not satisfactorily 
explain my cases. Early albuminuria occurred, though the tem- 
perature was only slightly raised ; and it was absent, though the 
temperature was very considerably raised. Nephritis, moreover, 
may, there is no doubt, occur even in the firat half of the first 
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week of scarlatina, and of a sort precisely sucli as occurs at 
later stages; and — a matter I would especially insist on — such 
nephritisj so far from being necessaiily fatal, may be attended by 
scarcely any symptoms, its presence, indeed, being indicated only 
by leucocytes, hyaline spherules, and lencocytal casts in the urine. 
Dr. Begbie ascribed early albuminuria to escape of albumen from 
the renal tubules in process of desquamating, independently of any 
inflammatory process, because it commenced very shortly after the 
desquamation of the cuticle, and because it was not associated with 
febrile reaction, lumbar pain, or any change in the mine, save the 
presence in it of albumen and renal, as well as other, epitbehal cells. 
In my cases albuminous urine of the early stages contained only 
a very little renal epithelium ; but, on the other hand, it did 
contain, as I have said, a large quantity of leucocytes, hyaline 
spherules, and occasionally lencocytal casts. Moreover, though 
febrile reaction and lumbar pain may be associated with inflamma- 
tion of the kidneys, it is certainly a fact that, in the letter aifec- 
tion, there may be neither the one nor the other. 

I have therefore concluded that in my patients early albuminuria 
was not due to pyrexia qua pyrexia ; and I have been inclined to 
attribute it, as well as the albuminuria of later stages, the one and 
the other, to the same sort of mischief, each being as much an 
essential part of the train of determinations in scarlatina as the 
tonsillitis, the rash, the cervical adenitis, or other determination. 



CHAPTER IV. 



ALBUMINUBli ON FIRST 'GETTING UP. 

In this chapter I shall consider the meaning' of albuminuria when 
exhibited, as it was in very many inatances, on Gnt getting- up, by 
perKjnB whose iirine, though previously albuminous, had for Bome 
days before getting np been apparently normal in all respects, save 
perhaps in quantity. Such cases have been referred to by several 
authors. I had a large proportion of them, as shown in Table T. 

The albuminuria appeared frequently in the course of two or three 
hours, in some instances not till two or three days, after the patient 
had begun to get up ; in others it appeared later. The albumen 
varied greatly in amount (a shade, a trace, a floceulcncy), though the 
urine had been free of albumen for several days before the patient 
got up. 

So long as the albumen, parsed while the pafient was erect, did 
not exceed the grade called shade ^, the patient was allowed to con- 
tinue to get up daily ; and in such cases the albuminmia generally 
disappeared in the course of a few days. Of the other patients, con- 
fined to bed for the reason just intimated, some continued for a few 
days and nights while in bed to pass albumen, though in rapidly 
diminishing amount ; but most of tbein lost the albuminuria still 
more quickly. After being thus free for some days, they were 
allowed to get up again : albuminuria then in some cases recurred ; 
and, while the jiatient still continued to get up, it either gradually 
disappeared, or again became of such degree as to necessitate 
another confinement to bed. Food (whether milk, fish, or meat) 
seemed to have no influence on this albuminuria, except in a very 
few instances, in which the renal mischief had been more than 
modei-ately severe. 

This recurrence of albuminuria, on getting up, was seen among 
patients of both sexes and of many difi'erent ages. In the progress, . 
moreover, towards complete disappearance of this albuminuria, there 
was commonly a stage, when the symptom appeared within half an 
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}ioiir after getting iiji, and disa]5peared within as short an interval 
after lying down. Similar appearance and disappeamnee of 
albuminuria occurred in cases related by Drs. Bence Jonea in 1850, 
Barteis in 1873, G. Johnson in 1S73, and Mahomed in 1874. 

Mabomed'n patient bai auSereil rrom Bcaj^lat[[ial albumitiuria for a period of 
three moatliB, when, luwording tn the record, ' the interesting fact wns discovered 
that the albuminurio. onlj oocurred when ' the patient ' waa up. This change 
was inetantaneDUfi, lialf an hour in either condition sufficing toalttjr the chitmater 
nf the urine, and cnrreaponding to tbie altered aecretion there was a changed 
coDdition of the circulation ' (revealed b; the Bphygmograph) ' on which it de- 
pended.' Mahomed found a large decrease of urea in the urine passed while the 
patient was erect, aa compared with that paaaed while in bed, when the urine was 
normal ; and this, [b<mt;h the diet on eaoh occasion was exactly similar ; and be 
accounted for this by supposing that the capillary circulation was retarded (as 
shown by the aphyuinograpb ), uud therefore tliB tissue-change, when the patient 
wa-i ereet. (Trans. Roy. Med. and Chi. Soo. Lond., 18;+.) 

Intermediate gradations of all degrees were to be observed 
between these different eases ; and it may be of interest to consider 
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them further. In Table S. I have put together the numbere of 
patients, who got up for the first time on Huccessive days from the 
twenty-first to the thirty-first of the illness. Only 9 it appears got 
up on or before the twenty-third day; 170 got up at times varying 
&om the twenty-fourth to the thirty-first day. In order not to 
complicate matters by introducing wide difievencea of date of illness 
when the patients got up, I shall confine attention to these 179 
patients. Albuminuria nf varying degree recurred in J 30 of these ; 
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it did not recur in 45 ; and in 4 instancea the uiine waa not ex- 
amined ; other details are given in Table T. 

I have already intimated, in Snhsec. A. Chap. II, that season had 
to do with this phenomenon. Age also had some influence. Persona 
under four years of age suffered (ride Table T.) in smaller propor- 
tion ; and they, with those of four to seven years of age, suffered in 
smaller degree, and with less persistency, than persons above these 
ages. Those affected most with large increase, and with persistency 
of albuminuria, were of ages from seven to nineteen years ; facts in 
accord with what has already been shown concerning the incidence 
of albuminuria generally. 



Table T. — Showing sfalisiica concerning reappearance of 1 
in October- to January-patieni^ who 'got up' on o\ 
thirt^-Jirgt day. 
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What is the meaning of this recurrence of albuminnria ? Where it 
continued for some days after recommittal to bed, renal changes had 
doubtless been set up afresh. Where it wholly disappeared in the 
course of three or foiu- days, although the patient was continuing to 
get up, there was not, it may be supposed, any active change 
newly stirred up in the kidney. And in these cases, as also in those, 
in which albuminuria appeared for the most part only while the 
patient was erect (coming on very shortly after getting up, and 
disappearing as quickly after lying down), the immediately deter- 
mining canse vonld seem to have been of an essentially mechanical 
nature. 

The intimacy of the relationship between posture and this form 
of albuminuria, which for the present T shall, with Dr. Stirling, 
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call ' postural,' may be gathered from Table U. From this table, 
in which all the arine, passed by the patients referred to, is repre- 
sented, it will be seen that the total urine, passed during the 
first or second two-hour period after lying- down, did not give 
an albumen-reaction with picric acid ; whereas that passed during 
the two hours after getting up did. In cases thus closely related to 
posture moiphological elements were but rarely observed in the 
urinary sediment. There were occasionally a few leucocytes, a few 
renal cells perhaps, but no other formed bodies, organic or in- 
organic ; sediment indeed vfaa all but absent. Neither the reaction 
for peptones, nor that for sugar, was found in any urine, whether 
it were passed when the [latient was erect or when recum- 
bent. There had, however, been in the history of each case of 
postural albuminuiia a prior stage, in which the urine contained a 
profusion of leucocytes, some leucocj'tal casts and hj'aline spherules 
(elements which were present in other cases also, in which the 
assumption of the erect posture played a very active part in bringing 
on albuminuria). Hence postural albuminuria was presumably renal : 
if it had been transrenal the loss of albumen would probably have 
been continuous, and the patient would probably not have become 
so anaemic as was the ease with some of my patients. 

Let us now discuss the factors likely to be thought of as having 
had causal relation to the phenomena in question. Most of the 
data, to which I shall appeal, are set out in Tables U and V. 

I. Voiume of Urine. It has by some been stated that the volume 
of urine passed during the erect posture in health is greater than 
that of the urine passed during recumbency. Bartels spoke to the 
same effect. In all the cases, also, in which I estimated the volume 
of urine of non-albnminuric convalescents for two consecutive 
periods, each nf twelve hours, one period (8 p.m. to 8 a.m.) spent 
in bed, and the other (8 a.m. to 8 p.m.) while erect, I found this 
to be so. Thus : — 



Hanry S., a I y 
Chan. H., ,l6 



of Bge. ia l)ed jiaaaed 17 ozs., while up fctj on. 



It was the same with some of the patients, who had postural 
albuminuria, e.g. Table V,-\Villiam M., IV, Richard B„ VII. 
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Charles R., IX. In scch cases the non-detection of albummnria 
during the recumbent posture cannot be ascribed to dilution. 
Neither can the increase of the flow of nrinc have had to do with . 
the albuminuria in the erect posture : for William. M. secreted on 
occasion almost identically the same volume of urine per hour 
whether erect or recumbent, e.g. II and III; and Richard B. almost 
similarly, e.g. VIII; or again Alice S., SI; and yet the same 
difference was obser\'ed as regards the appearance of albumen. 
Other evidence that the mere amount of urine passed per time-unit 
had not to do with the albuminuria is seen in the fact that the volume 
of urine per time-unit was on other occasions diminished while the 
patient was erect, and yet the same phenomenon occurred, e.g. 
"William M., I, Charles R., X, Richard B,, V and VI. 



There are miiny factors concerned L 
iLct, hcvever, be neceaaory to engage 
all the persiinB referred to in Tttble V ri 
oovered by the obaervationa. 



m bere further than to m; that 
in the ward throtighoat the period 



s. Amount qfvrea, aigolate and relative. Was the urea increased 
or diminished, while the patient was erect, either absolutely or re- 
latively to the amount of urine? I made several urea estima- 
tions in order to answer these questions. Mahomed, as I have said, 
found the urea largely diminished when his patient was up and 
about. I estimated the urea by means of Russel and West's 
apparatus : hypobromite of potash, prepared on each occasion a few 
minutes before making the estimation, was the reagent nsed ; and 
albumen, when present in the urine, was first separated by acetic 
acid : urine containing triple phosphates was not submitted to a 
urea-estimation. 

Before considering the results obtained with persona suffering 
from postural albuminuria, it may be of interest to show that in 
two of the more healthy convalescents, who Had been quite free of 
albuminuria for several weeks, the urea varied but little with 
posture, though it did vary with other circumstances. For instance, 
James S. on two occasions {XXI and XXII) excreted much the 
same percentages and not widely diSerent total amounts of urea per 
hour while up, and while in bed. Similarly with Arthur T. at 
XIX. Yet on another occasion the former excreted while erect a 
slightly diminished percentage and a considerably diminished 
absolute amount of urea, as at XX ; and the latter excreted while 
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M-ect an increased percentage and a reduced absolute amount of urea, 
as at XVIII. In tliese two instances (XX and XVIII), however, 
the period spent in the erect posture was from ii a.m. to 3 p.m. 
and included the period of active digestion after dinner, during 
which for two hours the urine is diminished, as waa found by M. 
Chossat: whereas in the two former instanee-s the period spent in 
the erect posture was more prolonged, so that time was afPorded for 
the redistribution of the fluids of the body, after they had been 
largely draughted off into the chylopoietic viscera, during the 
process of digestion. 

I now turn to the cases of postural albaminuria. Concerning 
them it may be noted that Richard B. on one occasion (VIII) passed 
almost the same percentage amount and almost the same total of 
urea, per hour, whether up and about or recumbent. William M. 
also passed almost identically the same percentage amount, and the 
same total of urea per hour on two occasions (II and III), and again 
not very dissimilar amounts, relative and absolute, as at IV ; and 
eimilarly with Fred. W., as at XV. 

It may be mentioned that in the obseryBtion narabered XIII a little albiuoen 
continued to be passed nith the urine after the patient had laindonn: but taking 
all the olbuudnuus urine (of ten liaura) toother, viz. 11 oz9., I found that it yielded 
1-95 per cent, of area, while all the non-alb iiminoui urine of the remaining 14 
hours, vii. 34J oza., yielded i'75 per cent, of urea. 

Hence, in the cases of postural albuminuria, the percentage amount 
and the absolute amount of ui'ea stood in no definite relation to the 
presence or absence of albumen. They might be almost precisely 
the same, whether the patient were erect or recumbent ; and yet albu- 
minuria appeared only during the erect posture. In other instances 
the urea was increased, and in others again it was diminished, 
both relatively and absolutely; and yet the same sequence of 
events as regards albuminuria and poatiire was obsen-ed. It may, 
then, be concluded that the appearance of albumen in the urine 
did not depend upon either the absolute or the relative amount of 
urea separated. The case of William M. alone, in fact, suffices to 
show that this was so ; as also it serves to show that the presence 
or absence of albumen was not dependent upon the total quantity 
of fluid separated : a conjunction of circumstances in the same 
individual which may be laid stress upon. 

There were also several cases in which the percentage amount of 



102 



ALBUMINURIA AMOXG THE PATIENT3, 



urea was all but the same while the patient was np or in bed ; and 
yet albumen appeared only while the patient was up : for instance, 
Alice S., XII, Louisa L., XVI, Emily P., XVII, William M., I, 
Charles R., X. A^in, the n on- album! nous urine passed during 
recambency by Richard B. on one occasion, at VII, was diminished 
and contained a larger percentage of urea than that passed while 
erect ; whereas, on another occasion, at VI, it was much increased 
and the urea was relatively much diminished. 

It may be noted that, if the albuminuria of purely postural cases 
be due to a slight glomerular affection, the amount of urea would 
not be expected to bear any definite relation to the presence or 
absence of albumen in the urine. 

3. Other urinary soVuh. These I did not find time for estimating. 
I may say, however, that, with change of posture, the speoilie 
gravity remained the same, decreased or increased ; and yet the albu- 
men appeared only when the patient toot the erect posture. The 
absolute and relative amounts of indican, roughly estimated, bore 
no definite relation to the appearance or disappearance of albumen. 
In so far as colour may sei-ve as an indication of the composition of 
the urine, it deserves notice that, as shown at III and less clearly at 
IV, the urine might be very similar in volume per hour, very 
similar in its percentage amount of urea, and the same in colour 
(a light straw), whether the patient were erect or in bed, whether the 
urine were or were not albuminous, 

4. The reaelion. of the urine. Table V shows that the mine was 
acid in most instances, whether the patient were recumbent or 
erect : the reaction might be as nearly identical as it was possible 
to ascertain by litmus-solution ; and yet the albuminuria came on 
only when the patient was erect. As to the absolute amount of 
acid, of com-se, where the reaction was identical, and the amount of 
the urine differed, in any two cases, the amount of acid would be 
larger in that urine which measured most ; still, on making refer- 
ence to William M., Ill and IV, it will be seen that the amount of 
acid, wbetiier relative or absolute, had nothing to do with the 
albuminuria. It will be seen, from Table U, that a patient, whether 
erect or recumbent, might excrete neutral urine (e.g. Charles R., 
February 16), or acid urine {e.g. William M.), and yet the albu- 
minuria appear only when the patient was erect. The same may 
be seen in Table V (at VIII. XI, XIII, XIV). The urine might. 
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moreover, be acid or neutral while the patient remained in bed, and 
then neutral or acid respectively when the patient got up, and yet 
the albuminuria appeared only on taking the erect posture. 

5. Time of day. The albuminuria came on in the erect posture, it 
eeemed, as readily by night as by day, as readily at one part of the 
day or night as another ; and as readily whether the patient got up 
once or oftener in the course of the twenty-four hours : the amount of 
albumen passed differing, however, somewhat. Some data specially 
bearing upon this subject are given in Table U, 

For instance, William M. on February 12th passed aa UBual no 
albumen while in bed, i.e. till 9 a.m.: bethengofcup; albumen waa 
detected at 10 a.m. ; it continued to be present till 8 p.m., i.e. for 
two hours after getting into bed ; and it was not found in the 
urine passed afterwards while he remained in bed. Ou the previous 
day he got up later, viz. at 10.30 a.m., and albumen had not been 
detected before that time ; it was found soon after he got up ; but 
it disappeared after 12 noon on returning to bed. On the following 
day he got up and went to bed twice ; and albumen appeared 
shortly after getting up and disappeared shortly after getting to bed 
on each occasion. The same was true of the other patients examined. 

6. Ingestion and digesUon of food. Pour meals were taken by the 
patients referred to in Tables U and V, as follow : breakfast at 
8 a.m., dinner at i p.m., tea at 4 p.m., supper at 8 p.m. As may 
be seen from Table U, William M. on Febmary i2th was out of bed 
during dinner and tea, and he then had albuminuria ; whereas on 
the previous and on the following day he was in bed during and 
after dinner, but on neither occasion did he exhibit albuminuria. It 
was the same in other postural cases. 

7. Nature if food. As already said, postural albuminuria appeared 
when the person was erect whether the diet were milk, fish or meat ; 
and recovery, indeed, waa, I think, more rapid when a little meat 
or fish was taken. [It may be of interest to remark here that iodide 
of iron was of value, and especially when administered along with 
iodide of potassium : hypophosphites did not seem to have any 
effect ; oxygen inhalations were, I think, of value.] 

8. Several authors have shown that disturbances of the nervous 
Bystem may cause albuminuria, e. g. M. Solon, C. Allbutt, Fiirbringer, 
Laycock, Sir A. Clark, Fiirbringer relates that mental excitement 
with deprraaion always caused albuminuria in a medical man, a 
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patient of his, though tbia symptom was never manifested after lon^ 
and fatiguing work, after meals rich in albumen, or after free use of 
alcohol: and Max Huppert found albuminuria associated with mere 
epileptic vertigo. 

Mental influence seemed, however, to have nothing whatever to 
do with albuminuria in my postural cases. 

9. Physical caiiges. Putting aside the several factors already 
considered, there are others more essentially mechanical, which may 
be thought of as having had to do with albuminuria of the erect 
posture. These are numerous no doubt ; bat of them may be 
mentioned, as more worthy of consideration : — the venous column 
above the renal veins ; such changes of the intra-renal vessels as 
might be due to incoordinate action of vasomotor nerves; acceleration 
of the heart and respirations. Such mechanical causes are the more 
readily entertained, if the very remarkable rapidity be considered with 
which albumen (not detectable by the most subtle of tests in urine 
passed when the patient is recumbent) appeared wlien the patient 
got up, and that with which it disappeared when the patient lay 
down. The following facts may be quoted in illustration. The lad 
Charles K., while in bed at 12 noon on one occasion, passed urine, 
which gave not the faintest turbidity with picric acid: he thereupon 
got up and dressed, and the urine passed at 12.10 p.m. reacted 
faintly with the acid ; this reaction was more marked in the urine 
passed at 1 a.ao p.m. ; and the urine passed at 1 2.30 p.m. showed a 
marked shade of turbidity on the addition of the acid. Again, 
"William M. got up one day at 1 1 a.m. ; at 2 p.m. he passed i oz. 
of urine which btcame turbid with the acid ; at 3 p.m. he got into 
bed, but first passed ^oz. of urine, which deposited a flocculcnt 
precipitate with picric acid ; at 3.30 p.m. he passed J oz. of urine, 
which yielded a very faint opacity with the acid ; and at 4 p.m. he 
passed t i ozs. of urine, which yielded no such reaction. On another 
occasion at 8 a.m. while in bed he passed urine, which gave with 
picric acid do turbidity whatever ; at S.15 a.m. just before getting 
up the same occurred; at 8.30 a.m. his urine became slightly turbid 
with the acid ; and at 8.45 a.m. another specimen yielded a distinct 
reaction. It, therefore, appears that ten minutes spent in the erect 
posture iiuHiced for albumen to make its appearance in the urine ; a 
fact, which would of itself suggest a mechanical cause. I may add 
that commonly the albumen was increased by exercise; and that in 
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flome cases it diminialied somewhat towoxds evening after the 
patient had been up for some hours. 

Before, however, entering upon a detailed consideration of the 
mechanical factors poBsibly operative in bringing about this postural 
albuminuria, it may be of advantage to refer to the similar, if not 
identical, phenomena that have been described by various authors. 
My cases appear to have agreed in all essential respects with those 
Bpoten of by B. Jones, Bartels, G. Johnson, and Mahomed : but it 
has been said that albuminuria may be intermittent in persons who 
present no other evidence implicating or suggesting mischief in the 
kidneys, which indeed are supposed to be healthy. The latter form 
of albuminuria has been variously designated intermittent, remittent, 
adolescent, cyclic, paroxysmal, lat«nt, functional ; and it will be of 
advantage to review what has been said concerning it. 

Bright himself observed in 1837 that albuminuria could be de- 
tected in the great majority of persons in apparent health ; and he 
said of such albuminuria in his own person that it was increased to 
a considerable amount by the slightest causes. Sir W. W. Gull in 
1873 spoke of the urine of young and growing men as being fre- 
quently albuminous, though otherwise normal ; and he ascribed the 
symptom to atony of the renal vessels and nerves. Leube in 1878 
found that albuminuria came on with exercise, and that it disappeared 
within a few hours afterwards, in 12 per cent, of 119 apparently 
healthy soldiers. Moxon, in the same year, spoke of albuminuria 
being at times intermittent or again remittent, the non-album inurie 
periods occurring at considerable intervals or in some cases even 
every day, generally during the evening and night, the albuminuria 
being most pronounced after breakfast r he suggested that irritation 
of the renal tissue by morbid matters (e. g. oxalate of lime, com- 
monly found in the urine in these cases), was the cause of the 
albuminuria ; or, again, that the intermittent form, occurring as 
he thought in particular among adolescent males ', was related to 
puberty, and that it might be due to a condition of kidney 
correlated with excessive activity of the testes,— for a special de- 
velopmental correlation of structure between the testis and kidney 
had been observed by Rokitansky. Dr. T. M. Rooke, Dr. B. 
Yeo, Dr. C. Dukes and Dr. Ferguson, also, in the same year 
' Several writers say Ihttt tbis ao-c»Ued albuminuria of adoleaceats maj be due to 
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published cases of similar kind. In three anaemic girla (fourteen 
to sixteen years of n-ge) Dr. Rooke found albuminnria, which 
quickly disappeared on lying down. Dr. Yeo spoke of a man whose 
albuminuria was specially related, it seema, either to the assumption 
of the erect posture or to exercise. And Dr. Dukes found thia 
affection commonly among the boys under his medical cars at 
Rugby ; he ascribed it to various causes,— sudden change of tem- 
perature, error of diet, excessive exertion, emotion ; and, seeing the 
frequency with which it occurred at the time of puberty, he thought 
the increased vascular tension, said by Beneke to occur at that time, 
was a predisposing cause, ' this increased forcing of the blood often ' 
rendering 'the kidneys hyperaemic,' and so specially liable to yield 
to trivial causes. He found that it might disappear after a few 
days, and recur with every subsequent chill or error of diet for 
months, or that it might be very persistent. It might cease at once on 
confinement to bed between blankets, and reappear on getting up ; 
and, whereas while in bed the taking of full meat diet had no effect 
in evincing this symptom, it had a determining effect this way 
when the person was up and about, the mode of differentiation as 
between influence of posture and that of food not being, however, 
stated. Posture was evidently of marked importance. Towards 
evening the albuminuria became less marked. Dr. Ferguson's 
patient, whose urine though not albuminous in the early morning 
became albuminous later on in the day, had, it seems, renal 
disease ; puiEness of the eyelids was in this case the first symptom 
that directed attention to the urine. In 1879, -'^^- Guain re- 
ferred to a jtatieut, whose albuminuria wae considerable after breai- 
iast though it subsided in the course of the day. In 1884 the 
subject was again specially referred to by Dr. Pavy. Having ob- 
served that in several males, of ages 9 to 49 years, albuminuria 
came on in the morning after breakfast, and that after reaching 
a maximum of intensity it diminished, so as often wholly to dis- 
appear towards night ; he classed these phenomena with the 
diurnal cycles pointed out by Dr. Bence Jones and Dr. Edward 
Smith, and proposed the epithet 'cyclic' for this form of albu- 
minuria. This term has been objected to because the a.ppeaiance 
of the albumen can be, as had been previously observed and as 
was very shortly afterwards again shown in a ' Lancet ' leader, pre- 
vented or determined according as the person lay at rest or got up. 
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one person (a female) quoted in the 'Lancet' having passed albumen 
' shortly after rising, no matter whether she rose morning, midday 
or afternoon.' 

It taa,y he observed, however, thnt other cyclic manlfestatloii) may slmitarly 
uiged, Ks I sLuwed ia the ' British Medtckl Jouriud ' of July 26th, 1884, in 
n with the ligdy- temperature. * 

Dr. Pavy found the urine normal, save for the presence of 
Blttumen and crystals of oxalate of lime : and he found no im- 
pairment of health and no constitutional indication of Brig-hfa 
disease ; the heart's impulse might be sharp and unduly forcible, 
but it was not heaving and the pulse was soft. In a second 
communication I>r. Pavy spoke of three persons (11 to 30 years of 
age, one a female), who, though eshibiting albuminuria after being 
erect a short time, ceased to do so soon after taking the recumbent 
posture, and this independently of meals. To the mother of one of 
them it appeared ' as though getting up caused the albumen to 
filter throU}»h the kidney ;' she had noticed that ' the albumen did 
not appear till the boy had been on bis feet for about an hour.' 
Dr. C. von Noorden in 1886 confirmed the observations previously 
made ; having found the affection oftenest in youths between 
puberty and twenty years of age, the albuminuria being at a 
maximum in the forenoon and rarely continuous all day : he found 
no other evidence impKcating the kidneys and generally no con- 
etitutional abnormality. Stewart Lockie, again, while agreeing 
with others as to the direct influence of posture, thought that 
the principal factor was gout, either then in evidence or latent, 
each of fiis four patients (one a female) being either gouty or of a 
gouty family. Another patient, a female aged sixteen years, under 
the care of Dr. Biss, was closely observed and reported upon by Dr. 
S. Coupland, who examined the urine every four hours or so for 
twenty-three days. She complained only of boils in the neck, and 
pains in the back and legs : the cardiac sounds were abnormally 
loud and booming; the second sound was occasionally reduplicated; 
and there was no evidence of enlargement of the heart. "While 
under observation she got up at 5 a.m., returned to bed at 8 a.m. 
(7 a.m.?), got up a second time at 11.30 a.m., and retired for the 
night at 8 p.m. The urine passed on different days at 4 a.m. never 
contained any albumen ; on only two occasions was albumen found 
in the urine passed at midnight, on one of these owing no doubt to 
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the fact that the urine had not been passed at 8 p.m. It was at 
H p.m., i.e. 'at the close of a day of comparative activity' that 
albumen was most frequently found ; and at 8 a.m. only somewhat 
lees &equently. Diet, and time of taking food, had practically no 
influence; and there was no obser\'able relation between the ap- 
pearance of albomen and specific gravity or colour of the urine. 
Indeed, erect posture and exercise were the chief factors concerned. 
The urine had a specific gravity of 1026 to 1036 ; it was always 
acid, generally clear ; it did not contain sugar, peptones or haemo- 
globin, nor did it deposit any casts, uric acid or osalates. In 1886 
and 1887 Dr. C. Ralfe drew special attention to an intermittent 
form of albuminuria independent of renal lesion, the urine contain- 
ing albumen, excess of urea and of urobilin, intermittently ; and he 
supposed that it was essentially of the same nature as paroxysmal 
haemoglobinuria, both being attributed by him to excessive haemo- 
lytic action in the liver, M, Teissier, alao, spoke of ten persons, 
in whom albuminuiia was directly excited by violent exercise and 
excessive emotional excitement ; and he ascribed it to over-aetion 
of the liver ; the urine contained bright metal-like particles and 
oily matters. Dr. Merley, who has recently confirmed these ob- 
servations, thinks that the primary fault is insufficiency of general 
metabolism, and that the affi;etion is allied to gout. In 1H87 Dr. 
A. W. Stirling reported the occurrence of ' jKistural albuminuria ' 
in 77 out of 369 boys on a Thames training ship ; the albuminuria 
came on at 9 a.m., about three hours after rising: and so assured 
was he of its direct relation to the erect posture, and to it alone, 
that he adopted for it the above designation. The albumen 
appeared within a short time of getting up, independently of time 
of day when the boy got up, independently also of food and all 
other conditions save the erect posture ; it continued to appear for 
one or two hours ; and then it generally diminished, so that, if the 
boy got up in the morning, it was absent by bedtime, though in 
some instances it persisted throughout the day ; and it disappeared 
on lying down at any time. It might increase after a meal, but 
only to a trivial extent; whether relatively or absolutely is not 
stated. Exercise by walking had no effect, neither had the mani- 
pulation of a heavy weight for twenty minutes while recumbent in 
bed. He ascribed the albuminuria in these cases to hyperaemia of 
the kidney ; ' jumjjing out of bed causing a sudden rush of blood to. 
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and a dilatation of, the renal vessels,' the latter requiring then some 
time to recover from the shock. He found no evidence of increased 
haeniolyBis, and none of the fatty matters or spangles described by 
Teissier and Merley. [These bodies were not observed in any 
of my cases.] The arterial tension was generally low ; the heart 
was only rarely enlarged or its impulse accentuated ; and the pulse 
was often soft. He alluded, also, to a man, wbo, though all along 
in fairly good health, had manifested this form of albuminuria for 
six years, and as markedly then as at any previous time ; the retina 
in this case was perfectly healthy, and the pulse soft. 

As I have said above, it has been supposed that albuminuria, 
intermitting in the way shown in these examples, is independent 
of any renal or transrenal change of structure, is purely what I have 
called cisrenal ; and such cases have been put together as a class 
entitled iiinctional, latent, potential. Some of the cases above 
quoted may without doubt be correctly spoken of as not in- 
dependent of renal lesion. Others, such as the paroxysmal form de- 
scribed by Ralfe, may be thus independent. Others, again, may be 
due to temporary irritation of the renal tissues, ^such as has been 
insisted upon by Dr. George Johnson ever since 1852. owing, for 
instance, to excretion of glucose or of bile. There remain, however, 
other cases in which albuminuria appears whenever the person gets 
up, and disappears whenever the same person lies down. Are these 
due to a mere temporary renal irritation, an irritation independent 
of any prior renal mischief? There seems to be no reason what- 
ever for admitting this as a reasonable explanation ; they must be 
regarded as cases in which more essentially mechanical faetora 
are directly concerned. Of the various forms of intermittent albu- 
minuria there is in fact a class, of which the immediately exciting 
cause is the assumption and maintenance of the erect posture ; — 
ingestion of food, excessive eating, excessive exercise, abnormal 
elimination of bile pigment, of urea, of glucose in the urine, 
hepatic disorders, mental influences, and such mechanical factors as 
the irritation of the urinary passages by crystals or the pressure 
occasioned by splenic and other tumours, with all such influences 
aside, there remains the erect posture as the prominent influence in 
the escape of albumen into the urine of a large number of persons, 
of various ages, of either sex ; the albuminuria subsiding after a few 
horn's while the person remains erect, or very quickly after lying 
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down ; the urine being normal, it is said, in other reapecta, save for 
the presence in some casea of crystals of oxalate of lime. 

The dependence of albuminuria, which is not tranerenal, upon 
mechanicftl factors would, however, indicate either some defect in 
the kidneys or somethings unusual in the blood- pressure, or both. 
The patient referred to by Dr. Bence Jones, and whose urine could 
be made albuminous or non -albuminous according as the circulation 
was ' hurried by motion or quieted by rest,' was autfeiitig" from 
Chyluria ; and it is known that, though there may be no evident 
structural change in the kidney in this affection, the blood-vesaelB 
of the kidney contain the fila.ria and their ova in considemble 
numbers. Mahomed's patient had had scarlatinal nephritis; and 
the persons referred to by E artels were suffering from renal 
cirrhosis. It is, also, important to note that each of these observers 
referred the albuminuria to an essentially mechanical cause. Dr. 
Johnson, in speaking of this form of albuminuria, was alluding to 
persons recovering from acute nephritis : and, as regards my own 
patients, each of them was recovering from scarlatinal nephritis, 
I have supposed from glomemlitis and changes in the con- 
voluted tubes. 

It will, therefore, be desirable to consider more critically, from this 
point of view, those of the above described cases which have 
by some been regarded as independent of renal change. First, 
however, I would quote the weighty authority of Dr. Johnson. In 
the 'British Medical Journal' of 1879, ^® expressed his opinion 
that albuminuria, without other evidence of functional disorder or 
structural disease, might generally be traced back to acute nephritis 
with or without dropsy, such as arises from exposure to wet or 
cold, from an attack of Scarlatina, Measles, Diphtheria, Erysipelas, 
Typhus or Typhoid fever, Pyaemia, Rheumatic fever, or from 
pregnancy, excess of animal food, alcohohc stimulants, mental 
anxiety ; and that albuminuria of boys was, likely enough, the 
result of reckless exposure to cold and wet, especially after violent 
exercise. Let us now turn to the histories, in so far as they have 
been put on record, of the patients referred to as having exhibited 
intermittent albuminuria. 

Of the nine patients, whose cases' were detailed by Dr. C. Dukee 
in 1878, three had suffered from scarlatina; another from ton- 
sillitis with acute haemorrhagic nephritis ; another from a slight 
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cold, while lying in a bed next to one occupied by a boy wbo had 
suffered from scarlatina ; another had had a elight cold ; another 
at the outset had rigors and headache ; and another was out of 
sorts, and had a hard slow pulae. Of the seventy-seven hoys on the 
training ship mentioned by Dr. Stirling, moat had suffered from 
measles ; but a history of scarlet fever or of dijihthcria had not been 
at all common among them. Dr. Stirling also found that among the 
band-boys there was a larger proportion of eases of albuminuria than 
among the other boys. The question may, then, be asked whether 
these earlier iUnesses, the playing on wind-instruments, perhaps 
bathing (which, however, is not spoken of), had caused any renal 
defect. Moxon, though excluding ordinarily accept-ed cases of albu- 
minuria, did not regard his cases as physiological. One of Dr. Pavy's 
second series of three patients was supposed to have (recently?) 
had a mild attack of scarlatina. Of Teissier's cases, three had had 
eczema or urticaria. The patient, under the care of Dr. Bias, 
suffered from boils. One of Dr. Lockie's four patients had folli- 
cular sore throat when the albuminuria was detected ; and in all four 
there was either a gouty predisposition or actual manifefltatioii. 
And the patient, recently recorded by Prof. G. Stewart, was at the 
time convalescing from diphtheria. Prof. Stewart supposed that 
there was no renal disease in this patient, and for the following 
reasons : — albuminuria had not been detected before the patient 
began to get up ; it occurred for only a portion of each day; the 
amount of urine and of urea was normal; and casta were seen on 
only two occasions : because, in fact, there was no symptom except 
albuminuria to suggest it. 

Hence, even in the purely postural cases, the histories are strongly 
suggestive of the existence of renal mischief; indeed, a large pro- 
portion of them lend support to the opinion expressed in 1879 by 
Dr. Johnson. There can, too, be no doubt that we have yet much 
to learn of the possible causes of nephritis, especially, perhaps, of 
mild forms of glomerulo-nephritis. Dr. Johnson finds that the 
latter may result from inhalation of sewer gas. Limited primary 
alveolitis, of a very mild sort, certainly exists in a large proportion 
of persons; it is likely that the same is true of mild and perhaps 
limited glomemlitis : the great persistence of both these affections 
may be partly the result of the constancy of the to-and-fro move- 
ment maintained in alveoli and glomeruli alike. 
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Several anthors have laid great stress upon the character of the 
pulse in postural albuminuria, as indicating that there is no renal 
disease, assuming that accentuation of the second cardiac sound, 
reduplication of that sound, a heaving character of the impulse, are 
necessarily present if there be nephritis or renal cirrhosis. In this 
connexion I may point to Mahomed's statements as to the absence of 
rise of tension in some cases of acute haemorrhagic nephritis ; and I 
may add that in a large number of my own patients, who certainly 
had renal inflammation, there was no perceptible rise of tension. 

"What part, then, may we infer cardiovascular phenomena should 
play in mild cases of renal glomerulitis or tubulitis? Likely 
enough no appreciable part whatever. 

I have, however, supposed that postural albuminuria is not the 
expression of any active progressive change in the kidneys. It has 
been found (though, I may repeat, not in all cases with clear 
differentiation of the influence of posture from that of exercise), as 
already remarked, in several affections; in chyluria, in cirrhosis, and 
in late stages of diffuse inflammation of the kidneys, all of which 
have at least this in common, that the vessels of the kidney either 
are not normal or are in all probability subjected to abnormal strain 
when there are even slight alterations of blood-pressure. 

It is immaterial to contend that ciirlioaia and inflammation of tlie kidoejareto 
the 'dualiat' different affectione ; for it has been found that in cirriiosia tlis 
glomenili are perliapi nB frequently implicated hb in inflatmnntiDn of the kidney. 
Prof. J. Fisohl, in 1884, asserted that he had found the MaJj>igliian bodiea 
affected in go per cent, of cirrhotic Iddneys ; MM. Comil and Braolt, also, who 
regard cirrboeis as a non-inflammatory afibotion, Gnd the glomeruli very gener- 
ally nffected. Dr. Waller, indeed, aa I hav aa d thi U th t irrhoBis comiuenoea 
in the Bame way bb diffuse inSamuiation of th k d j nl both Dr. DickiDBon 
and Dr. George Johnson have recorded c f gr 1 k dney, the origin of 

which was traceable to ecartatinal nephritis R t 1 0, looked npnn the 

small red kidney aa reaulting from diffuse mfl mmat S me bave, it is true, 

questioned the likelihood of two such diffe t dit rea Iting from one pro- 
eeiB ; but there are fact* which strongly supp rt th « that they do. AuFiecht, 
for inatanca, atatea that whereas large doses of cantharidin quioklj cause acute 
nephritia in animals and death, amaller dosea cause forms of nephritis which differ 
from typical acute nephritia, and very small dosei repeated over a period of four 
months result in the formation of the granular kidney. MM., Cornil and Bmalt, 
also, suppose that the tesulta. obtained in kidneys by injectiona of cantharidin into 
the ayBtem, vary with the quality of the cantharidin, the doie, mode of adminis- 
tration, frequency and regularity of repetition of the dose, and the idioByncraay 
of the animal injected ; they find that amall doses sot much leea generally on the 
renal gtrncturea than large duses ; and that, if frequently repeated, tliey may affect 
certain parts to the exclusion of others. 
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Among^ my own patients it is quite likely that by changes in the 
I earlier stages there had been brought about a condition of the walls 
' of the tubules and of the glomerular tufts, which allowed some 
j slight mechanical factor to cause the escape of albumen. 

We may now proceed to consider the mode in which mechanical 
, feetors may be supposed to act. 

The immediately determining cause, Hkely to be first suggested, 
and indeed that which has generally been advocated, is mechanical 
.byperaemia. The latter, when the kidneys are healthy, causes 
slowing of the renal blood -current, engorgement of the renal veins 
and capillaries, after a time compression of the renal arterioles, 
and the opening up of collateral routes for the blood shorter than 
those routes via the more superficial of the glomeruli. The urine is 
diminished, its specific gravity and depth of colour are increased ; 
and it receives albumen primarily (as shown in 1 843 by Robinson, 
and afterwards by Frericbe) from the tubides, and secondarily (aa 
shown by Senator) from the glomeruli. 

Ill some of my cases these same changes were observed when the 
patient took the erect posture. As further serving to show that 
mechanical byperaemia has the direct effect of promptly causing 
albuminuria in persona who have but just convalesced from 
the nephritis of Scarlatina, I may refer to patients who, after 
having lost all trace of albuminuria, contracted whooping cough, 
pneumonia, capillary bronchitis, or other disorder involving 
respiratory embarrassment, and very quickly afterwards again 
manifested albuminuria, which I came to regard as secondary, as 
the result, in fact, of obstmetion to the pulmonary circulation. 

Moreover, there were several patients in whom, though the 
assumption of the erect posture had the almost immediate result 
of causing albuminuria, the latter symptom did not very rapidly 
disappear on lying down : and in some of these cases the urine 
contained a great profusion of cells from the straight and collecting 
tubes. I supposed that venous hyperaemia accounted for both the 
albuminuria and the shedding of cells, the latter as a result of 
compression of the tubules owing to engorgement of the inter- 
tubular vessels. 

In the purely postural cases, however, the albuminous urine 
contained aeareely any sediment (at most but a few leucocytes) ; and 
its volume was not only not diminished, but in some instances was 
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inereased (e. g. Table V, obsn. VH, IX, XIV, XV). In oases 
in which the urine was increased, either the inter-tubular plexuses 
and the glomerular vessels allowed a more free passage to the 
blood, or the tubules or glomeruli allowed transudation to occur 
more readily, when the patient was erect. It would, therefore, be 
at least doubtful in these cases whether venous hyperaemia was the 
sole or chief factor directly concerned in the escape of albumen. 
It would appear, also, to be improbable that it had direct concern in 
bringing about albuminuria in the patients mentioned by Bartels, 
patients in whom the heart may be presumed to have been acting 
well (vide Bartels, I. c. p. 396). The like doubt may, also, be raised 
in connexion with the case mentioned by Bence Jones. And it is 
to be remarked that both these observers referred the albuminuria 
to causes operating, not from the venous, but from the arterial, 
side of the renal circulation, Bartels, indeed, supposed that the 
albominaria in cirrhosis was always, and solely, due to inereafie of 
blood-pressure in the glomeruli. 

Consideration may, then, be given to the arterial blood-pressure 
in the kidneys. In this connexion it has occurred to me that 
more importance may attach to aUernationg of this pressure than 
has hitherto been allowed. 

The healthy kidney expands during inspiration and during the 
cardiac systole ; and it recoils during expiration and the diastole, as 
may be shown by means of the oncograph. The alternate ex- 
pansions and contractions of the Jtidney, primary or respiratory 
and secondary or cardiac, are due to alternate changes in the 
amount of its fluid contents, in chief part blood: and doubtless 
there is, during cardiac diastole and expiration, a reduction of 
pressure within the Bowman capsules, slight though it be, yet 
sufficient to materially affect the glomerular transudation. 

Many autlinrB have thonght that in the renal glomernli, at least of Mammala, 
there is a considerable retnrdatlan of ttie flow of bluod. and a congidemble increase 
of blood- preganre. Bowman aujipoeed it to be so, and Mabomed thought tliors 
mnat b« even pulsation in the glomeralar vessels. In animals below Mammals 
the slowing of tiie blood cnrrent, and the amount of blood-preasnra are no doubt 
leas: tbs glooierali in some of them (Reptiles and Birds) are but short coiled 
dilatations of the afferent arteriolea ; the eiferent vessel may be as large as the 
afferent ; and Che efferent vessel does not pass out from its Bowman capsule with 
the afferent vessel, nor from between any priniiicy divisions of the afferent vessel 
within the glomerulus; and we may, therefore, suppose that retunlation of ths 
stream, though probably occurring, is not co great as in Mammnl!, and that the 
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blund-piessnre is not so Iiigb. If, then, tliere be repletion of Uic tufts nith Byalole 
and with inEpiraitioD, and some depletion with ijiastole and expiratiun. as would xesm 
to be indicated by the trncinga of the oncograph, we mnj Buppose that in animals 
with vigoroiis cardiao and reBpiratory activity there Eire considerable alternations I'f 
intrft-capftnlar preaanre, i. e. unle^ the kidney as ii wbole and each cnpaule indi- 
vidually fuUaw accurately Che to-anii'&o movements cf the tufts. MamniaU and 
Birds, however, stand qnita apart from Vertebrates beneath them owing to tie 
activity of their respiratory and cardiac movements, deB|)itfl the condition of 
diaphragm in the bird. On the other hand, these latter Vertebrates having leia 
reflpiratory suction power, less powerfid. cardiac action, and perhaps less compact- 
cesB of their kidneys, are possessed of a mechanism which, as far »a urination is 
concerned, may ^ke their plaoo ; X mean ciliary movement in the renal tubniea. 
Bowman w»a the Srst to speak of dlia in the renal tnhules : he Found them in 
' the fing, other reptiles as well as fiahes,' and noted their action in reiluoing 
presEure &om the surface of the glomeruli. I would a«k whether Che ciliary 
snction execcisiid in lower animals is replaced or enhanced' in higher animala by 
glomemlar pumping : the cilia, less required in the latter owing to their mere 
powerful circuUtory mechanisms, having in a phylngenelio sense become reduced ; 
as the cilia, say, of the digestive tract, have become atrophied in the higlier 
animals, though, it may be added, they persist in the respiratory tract owing, 
perhaps, to their use in reducing the air-tension in the cavities of the pulmonary 
vesicles, and in thus facilitating the separation of carbonic acid. 

Granting that there is an action of this sort in health, I would 
next aek whether in kidneys, the resiliency of which has been 
reduced, throug'hont or in part, thia g-lomerular pumping is in- 
tensified. Is it likely that thia is bo in the cirrhotic kidney, and 
that the excess of urine separated by Buch a kidney is thus 
troiight about ; and that in thia manner the urine is still further 
increased, and therewith also the albumen in it, when the heart's 
action is at any time rendered more vigorous ? Is it likely that 
Buch want of resiliency is a part-cause of the increase of tirine in 
persons suffering from waxy kidney ? If it be ao, then with smaller 
degrees of reduction of resiliency, say as results of slight difiuse 
inilammatian, there will also be some intensification of this pumping, 
and with it likehhood of escape of albumen. Of course, in order 
that the volume of urine be increased, it is necessary that there 
shall be no undue delay in the flow of blood (as occurs in inflamma- 
tion), and no great amount of obatmction in the glomerulo-tubular 
systems, as occurs very frequently in inflammation, and perhaps 
generally in secondary atrophy of the kidney. 

It is also to be borne in mind that in cases, in which there is 
glomerular affection (e.g. in diSuse nephritis, in cirrhosis), ad- 



' Cilia have been observed in s 
e.g. the sheep, horse, mbbit and m 



herhivorons and B<me hibernating Mammals, 
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hesions may form between tbe glomerali and the Bowman capanlea ; 
and that any sudden variation of tension might tear snch adhesions 
and so add to the likelihood of the escape of albumen. 

ITiirst and absence of dropsy in the person suiFering from eirrhosia 
would thus come to mean excessive glomerular pumping, enhanced 
by the vigorous action of the heart. And the increase of urine ob- 
served as acute inflammation of the kidney subsides would mean — 
not ahsoqjtion of urea or of other diuretic agents from dropsical fluids 
(for it may at least be questioned whether these diuretics would 
not already have so thoroughly saturated the tissues of the body- 
as to have lost, at any rate for a time, their normal diuretic proper- 
ties), not any improvement ia the action of the heart (certainly no 
increase of force in its beats), but the return of the glomeruli (the 
tubides also) to their more natural condition, and therewith the 
coming into operation of glomerular pumping, which of itself 
necessitates the removal of all spare fluids just as it also indnces 
thirst. 

Let us now revert to the cases of postural albuminuria, and first 
to those mentioned by Bartels. Bartels ascribed' the albuminuria 
in his patients — afiected with cirrhosis — to increase of arterial 
pressure, which he said was indicated by the fact that the heart's 
beats were accelerated in one patient from 73 and 76 per minute 
while recumbent to 90 and 96 while erect. Acceleration of the 
pulse, however, generally coincides with, and is attributed to, reduc- 
tion of peripheral resistance in the circulation. On taiing the erect 
posture and moving about, there occurs a large determination of 
blood to the muscles : and there is reason for thinking, it is said, 
that during muscular exercise there is diminution of flow of blood 
through the renal glomeruli; for, Ranke finds that during tetanus 
the glands contain less blood than when the muscles are at rest, 

• Eefemng to a, person, the subject of renal cirrhosiB, wLo for four months had 
olbiiminuria while ereft, and not while recumbent, Bartola said : ' Die gana constanto 
Erechetnung-, dass dor Kranke auaser Bette bei freier Klirperbewegung Eiweisa mit 
6em Urin entleerte, niemalB aber wahrend der Bettiuhe, laaat, wie mir soheint, anr 
die Dentnng za, dase Her arterielle Blutdruck im gesammten Aortenajstem and 
folglich aQcb in den Kierongelasaen durch die Korperliewegnng noch mehr uber die 
Norm gesteigert wards, ala es Bohon in der Enhe der Fall war. Damit stimmt deon 
auch der femerG UmBtaiid iiberein, dasa die Pulsfirequcnj wahrend der Bettnihe ateta 
betrachtlioh geringer gsfundan wucdo, ala bei aafrechter KorperBtellnog, im Betts 
zwisohea 71 nnd 76, anBaer Bette stebend zwi<ichen 90 und 96, xuwoilen big in 100 
Schtilgen in der Minute.' 
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and there ia admittedly daring- exercise considerable reduction of the 
volume of urine passed. If this be so, then, if the kidneys have lost 
in their resiliency, it is likely that the Bowman capsnlea would not 
accommodate themselves to the change of volume of the glomerular 
vessels as they would in health ; and the acceleration of the 
respiratory and cardiac movements accompanying the assumption 
of the erect posture and exercise would, under these circumstances, 
tell with redoubled effect upon the glomerular transudation, and 
BO, likely enough, cause the escape of albumen, — especially if the 
walls of the glomerular vessels had become weakened by disease. 

I have thought that some such interpretation as that here 
suggested by way of explanation of the cases mentioned by Bartels 
may be applicable to some of my own oases, and to the similar 
cases which have been described by others; the mechanical changes 
attendant upon the assumption of the erect posture being of much 
the same nature as those attendant upon exercise. 

It was said, however, by Dr. Stirling that albuminuria did not 
come on in his postural cases when exercise was taken by the 
patient while recumbent. JExercise, however, during recumbency 
does not probably amount to the same thing as exercise while 
erect : there is not the same free play of the thoracic movements, 
* splinted down ' as the ribs are to the bed or the couch by the 
weight of the chest itself; and the interference thus brought 
about to the return of blood from the kidneys to the heart may 
prevent any unusual degree of glomerular pumping. Moreover, 
during exercise while erect there is probably a diminution of size 
of the renal vessels, compensatory to the enlargement of the vessela 
in the muscles and in the skin attendant thereupon : whereas during 
exercise while recumbent it is quite likely that this coordinated 
action does not come into play. Still, Litten, it may be re- 
marked, finds that albuminuria does appear in the dog when 
festened down, i. e. it appears as a result no doubt of the struggles 
of the animal in its endeavour to get free ; but in such a case the 
question remains whether the albuminuria is not venous. 

Again, it has been said that albuminnria, when postural, may 
disappear towards evening or night: this was obser\'ed in some of 
my jiatients. Why is this ? In my patients, in whom this occurred, 
the amount of albumen passed in the early part of the day was 
very small : and I supposed that the reduction of albumen towards 
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evening: ^™^ to bo accounted for as follows. Among: the manye; 
of f;rlomerular lesion which I detected, there were doubtless, especi- 
ally in their progress towards recovery, degrees of every sort. At 
later stages of some thexe would he but slight glomcmlar inflamma- 
tion remaining:. In ench cases, while the patient was recnmbent 
and at rest and the glomeruli were thus hut little disturbed by the 
cardiac and respiratory movements, the Bowman capsules belonging 
to still slightly inflamed glomeruli might retain the albuminoas 
exudate poured into them : and when the patient got np, these 
glomeruli, like pulmonary alveoH in a similar condition, would be 
disturbed and the contents of the corresponding: capsules would be 
somewhat suddenly dislodged ; then, though slight loss of albumen 
might continue through the day, the albumen w^ould pass on as fast 
as it escaped from the glomeinili, and thus be so far diluted as not 
to manifest itself in the urine even in the presence of very deKcate 
reagents. 

Another factor also operates later in the day. In health there ia 
a general fall of blood -pressure after a person has been up for 
a certain length of time ; and it is possible that this fall aSects 
the renal as well as other vessels. At least the pulse is softer in the 
evening ; and the radial artery has been found by Vierordt, Aberle 
and Baseh to be actually enlarged towards evening to twice 
the diameter that it has in the morning. Hence, we may suppose 
that the glomerular tufts become more fidl, and that glomerular 
pumping thus becomes less active, towards evening : the volume of 
the urine passed may be, and probably is, increased : but the alterna- 
tions of pressure under which the urine is transuded at the glomeruli 
are then smaller ; tlie outer surface of the tuft is better supported 
against the wall of its capsule, and albumen is less likely to appear 
in the urine. If the patient gets up late in the day, albuminuria 
appears as usual ; but, as observed by Dr. StirHng, it is not then 
eo marked, and it more quickly passes off. After a night's rest 
there is a restored ca]iacity for developing energy, revealed in an 
improvement of the heart's action and of the vascular tone : as the 
day passes by, the central and the peripheral vasomotor centres, the 
muscle of the heart and of the arterioles, in common with the 
nervous and muscular systems generally, become wearied ; the blood- 
patha are more patent, and the heart beats more frequently though 
it be less forcibly; the capillary circulation is more free throughout 
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the body, and ttere is alight riae of peripheral body-temperature. 
[In cold weather, thia evening reaotion is more marked.] In the 
person with damaged renal glomeruli, albuminuria concurs with 
the improved vascular tone of the early part of the day, and it 
disappears aa this is on the wane ; the diurnal cyclic manifestation 
of albuminuria, aa also other diurnal cyclic manifestations, are, I 
would suggest, thus brought about. Let the glomeruli be more 
damaged, then the albuminuria will persist while the person is 
erect ; let them be still further damaged, and the albuminuria will 
persist night and day, though even then it will be less marked 
when the patient is kept warm and recumbent in bed. 

This cycbc movement in albuminuria is not peculiar, however, to 
postural albuminuria. Dr. Pavy, Dr. A. H, Carter, and Dr. Saundby 
have shown that in chronic Bright's disease there its a similar cyclic 
manifc station. 

Br. Santidby fimle tint the BFter-breakfaat urine ie niost lihelj to contsiD 
albumen, and that the nmount of alhumeu doea not depend npon the quality of 
the food ao much &a □□ tliD period of the day : results Hgrenng with those 
obtained by Dr. E. Smith, yii. that the rate of palae, of respirations, and of 
excretion of uren were eaeh influenced much more by breabfut than by any other 
meal ; the maxima of all these vital processes ocoarriiig together shortly after 
that meal had been taken, though the food taken at dinner was much more 
nitrogeaous. Dr. Saundby adds that these facta oppose the idea that nitrogenouB 
food increases albuminuria by passing ont with the urine as nnassimilated 
albumen ; th^y prove, he aays, that the maiimmn albuminuria oceuiB in that 
period of the twenty-four hours in which all of the excretory functional activities 
are also at their maiimum ; and the inference Dr. Saundby draws is tliat the 
increase of the albmninoria depends upon the iDcreased fuoctiunal activity of the 
kidney at that period. The consideration, liawever, must not be overlooked that 
the albuminuria and increased functional activity may be co-results of one 
cause, the albuminuria being perhaps a mere nieuhanical incident associated with 
iDcreaBO of functioDHl activity, and dependent not upon it but upon some primaiy 
factor which governs both. 

Bartels recorded a case, which is of interest in thia connexion. 
A patient ^ of his was the subject of ncphritia, which came on after 
an extensive phlegmon ; and for weeks the urine passed at night 
was clear and yellow, while that passed by day was blood-stained. 

Aa has already been said, I have regarded many cases of postural 
albuminuria in the same light as those in which albuminuria 
comes on only after exercise, aacrihing both to an excess of 
glomerular pumping. In addition to the cases brought in evidence 

Eiuer msiner Kranken, der naoh auagedehntor Phlegirione von Nephritis berallen 
r, eiitlserte Wochcn lang bei Tage blutigen, zur Nuchtieit klareu, gelbtu Ilaru. 
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already, it may be mentioned that S, Marcacci finds bis nrine 
albuminooB by day and not by night ; and that the albuminuria may 
be brought on at any time by rotating his arms for about a quarter of 
an hour, so that the pulse increaiee from 75 to 115 per mimite. 
No doubt, as I have said, venous hyperaemia plays an important 
part ill causing albuminuria ia some postural eases, as also in other 
cases in which this symptom does not appear unless such exercise be 
taken as running a considerable distance, vigorous rowing or climb- 
ing, instances of which have been recorded by Dr. B. Dukes, 
Professor G. Stewart and othei"s. There are, however, other 
hypotheses concerning exercise -al buminnria : and whereas Dr. John- 
son would attribute it in certain cases to irritation of the kidneys 
by some abnormal product or products of metabolism in muscular 
and other tissues, Dr. Ralfe would lay stress upon the mere addi- 
tion of work thrown upon, and irritation therefore of, the secreting 
cells of the kidney. 

[I may briefly here refer t* the symptoms and to the prognosia 
in my cases of postural albuminuria. The albuminuria was in many 
of them the only abnormality discovered. Red blood corpuscles 
did not appear in the urine of any of the cases. Some of the 
patients were animated, observant, and very active ; here one and 
there one slept heavily ; they all ate well ; there was no complaint 
of headache or nausea ; they all gained weight ; their shins were 
perfectly sharp and their features 6nely drawn. Tension and per- 
sistency of the pulse were in some instances slightly increased. In 
this connexion attention may be given to the sphygmograms of 
Plate II — F, G, If, I, J, K, L, all of which were taken from persona 
at the time suffering from postural albuminuria. Those patients, 
however, in whom the albuminuria did not readily pass ofT on lying 
down, generally became anaemic after a week or so; and some of 
these had slight facial dropsy, and more marked rise of arterial 
tension, though in no case bo marked as at A, B, and C in the 

Ab to the ultimate prognosis : — this will vary with the view 
taken as to the cause of the albuminuria. My patients had 
certainly had organic renal change, such as might in most in- 
stances be called perha.ps subacute, I have shown that there is 
strong presumption in favour of Dr. Johnson's view, that in most 
cases of postural albuminuria there has been, and stiH is, some 
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change of renal stracture. That the kidneys in postural and like 
cases are not undergoing active changes may be inferred from the 
want of evidence of such changes in the urine. But are they under- 
going slowly progressive changes, which, if not checked, may end in 
renal disorganization ? Dr. Johnson recorded in 1879 the case of a 
man with advanced granular kidney, and all its accompaniments of 
vascular and other changes, which he said had originated many 
years before in scarlet fever, though there had been neither dropsy, 
nor any other sign of nephritis, in the course of the fever. Dr. 
Johnson finds that intermittent albuminuria, if neglected, tends to 
become permanent ; and, on the other hand, that acute albuminuria 
in progress to recovery passes through a stage in which the 
albuminuria is intermittent. The evidence, in fact, di*awn from 
many sources, tends to show that albuminuria coming on promptly 
after the assumption of the erect posture, or after exercise, is 
indicative of actual renal change : and this being so, careful 
attention must be given to the hygienic, the dietetic, if not the 
medicinal measures which are likely to reduce the risks of an 
exaggeration of that change, and to afford time for the renal 
tissues to revert to their more normal characters.] 



ALBUMIN CfilA OF LATE ONSET, 

I HAVE said that in the patients under my care alhuminuria of 
degree above the slight-est commenced at various times, — generally, 
however, during the eariy part of tha first week, at or about the 
ninth day, the fifteenth, or again the nineteenth, day. Mahomed 
asserted that it might come on six weeks after attack, or even later j 
and others have said that the dropsy of scarlatinal nephritis may 
appear even after the lapse of several months. 

In none of my cases did albuminuria, or other evidence of nephritia, 
come on for the first time after the nineteenth day ; and the recorded 
cases in which evidence of nephritis has appeared for the first time 
as late as sis weeks after the date of attack, are, I think, extremely 



It is, moreover, of importance to bear in mind that renal lesions 
may exist, and may be making progress, without albuminuria. 
Many authors may be quoted to show that albuminuria is not a 
necessary aesociate of nephritis, Tiingel in 1 86i spoke of an entire 
absence of albumen from the urine of persons, who after death were 
found to have true interstitial nephritis, Dieulafoy refers to a person 
who Bufiered from mixed nephritis without albuminuria, and to 
another who suffered from interstitial nephritis without albuminuria 
except on the day that preceded death : he thinks the absence of 
albuminuria is more common when the mischief is confined to the 
renal vessels, than when confined to the tubules. Mahomed, also, 
showed that albuminuria was very frequently absent in renal cir- 
rhosis. Thomas, again, alluded to the absence of albuminuria in 
certain cases of scarlatinal dropsy ; he averred that even epidemics 
had been observed in which all the dropsical patients were quite 
free from albuminuria {p. S43 I. c.) ; but he, nevertheless, thought 
that scarlatinal dropsy did not occur without nephritis, though he 
was aware that TVericha had ascribed certain cases of oedema after 
Scarlatina fo an affection of tihe vasomotor nerves of the skin, as a 



L 



I 



OASKa EECOEDED BY DKB. WEBEE AND BROWNE. 



123 



zesalt of exposure in the desquamative period and as independent of 
any renal change^. Bartels also spoke of the occurrence of scarla- 
tinal nephritis without symptoms (' Nephritis scarlatinosa lange 
eymptomlos verlaufen kann'). Sir Dyce Duckworth has found 
Bcarlatinal dropsy associated with but little, if any, albuminnrift : 
and he is in accord with Dr. Gee, Dr. Dickinson and others in 
referring such cases, when occurring; after Scarlatina, to nephritis. 
Dr. Goodhart relates that a girl, three -and-a-haif years of Bge, 
who, eight weeks after an attack of Scarlatina, looked ' quite like 
a distended bladder,' passed urine free &om both albumen and 
cast's ; this dropsy began about four weeks afWr the onset of the 
disease. 

May, then, the cases, in which albuminuria is said to have come 
on after the fifth or sixth week, be explained in this way ? Take 
those recorded by Drs. H. "Weber and Oswald Browne. 

Dr. Weber reported three to the Medical and Chirurgica! Society 
in 1866. The urine of the patients, severally aged seven, four- 
teen, and twenty-five years, had been 'examined frequently and 
caxefully from the beginning of the Scarlatina to the end of the 
fifth or sixth week,' and albumen had not been found : albumin- 
uria, however, appeared afterwards ; it was not attended by pyrexia, 
anasarca, or baemuglobinuria ; but it was attended by lassitude, 
anorexia, swelling of the lymphatic glands, anaemia, eruption of 
boils, and increased desire to micturate. These cases he would not 
class with the renai disease of so-called scarlatinal dropsy, owing to 
the lateness of onset, and to the absence of pyrexia, anasaa'ca, and 
haemoglobinuria. Dr. Weber had previously had two similar cases, 
in which, though the albuminuria occurred after erysipelas in 
the one, and after typhoid fever in the other, the urine had been 
■quite free from albumen during the febrile state and during con- 
Talescence. Dr. Browne's case was recorded in 1883. The patient, 
a girl, seven years of age, was discharged from hospital on the 
forty -fifth day after the onset of scarlatina ; and, though up to that 
time the urine had been examined carefully every day, ' there had 
never been even a trace of aJbumen ' detected. On the fiffcy-fonrth 
day, however, the patient was pufiy : on the fifty-seventh, ' much 

' Aonte genera! droppy witliout albuminuria ia eriid bj Dr. Johnson to have been 
observed by BUckall, Boberlii, Basham, Dickinson, and Cnyley, ss idao in two cases 
by himielf. 
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anNmen ' ww deleeM ; and on tbe fiftr-eigfaA d)^ dw wns le- 
■dmitted to baapttnl witb 'dropsf', Uood and granwhr casts aad 
alfciiHien, } : ' on the nxtj-fiecond day, a papular twA, miu^h Hke 
meailea, appeand «n tiw bee and bac^ wdhoai e a t anha l ermptoms, 
and vttboni rise of tempoatniv, a ladi wliieh &ded two or three 
daji later. 

It may be asked whether organic «haagcs in the kidney preceded 
the albaminana in these patiente. This matter ia not discnssed at 
length in the papers referred to. If such changes had for some time 
preceded the albumiDoria, it is qnite likely that they woold have 
affected in particnlar the blood-reeeele, as has, indeed, been suggested, 
and the volnme of urine passed would hare been in all probability 
rralnced ; but the volume of nrine paseed was presumably not di- 
minished. Again, in regard of the presence or absence of albamcn 
in earlier stages, questions may be pot as to the reagent nsed, the 
time when the urine was passed, the date when the patients were first 
allowed to get np ; for, it appears, from what has aheady been said, 
that jny patients in the latter part of the fonrth week of Scarlatina, 
or afterwards, might have renal mischief of a sort which. thon!>h not 
revealing itself in albuminuria while the patient remained in bed, 
promptly did thns reveal itself when the patient got np, the alba- 
mi nnria disappearing again quickly on resumption of the recumbent 
j>ofltQre. In such eases, it is true, albnmen had been passed earlier 
in the illness for at least several days : but in some this albumen 
was not great in amount ; and it was detected, it may be repeated, 
by means of picric acid. Hence, though the nrine of the periods of 
recumbency at certain stages of cases of scarlatina may not be 
albuminone, it is necessary to observe that, if the urine passed 
dnnng the maintenance of the erect posture be not examined, the 
patient may continue for weeks to get up and be unsuspected of 
having any renal mischief, may in (act be discharged from medical 
care, and yet be suffering from renal lesion which, if not of a pro- 
gressive character, is, no doubt, liable to sudden exaggeration as 
a result of various kinds of indiscretion. 

As regards the view, however, that the renal mischief commenced, 
in the cases recorded by Drs. Weber and Browne, about the time 
when the albuminuria was detected, it deser\'eB notice that, with the 
first appearance of the albuminuria or soon afterwards, there were 
bfjils and swelling^ of the lymphatic glands in the one set of cases, 
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and a rash in the other case : and it may be that all these affections 
were due to one cause, say some recrudescence of the virus in 
the system, or the action of some noxious body absorbed into the 
circulation from the sites of previous scarlatinal change. Several 
of my patients, as will be shown in the next chapter, had albu- 
minuria together with enlargement of cervical glands, and other 
disturbances late in the course of the illness after getting up ; and, 
though in them the albuminuria appeared then either for the 
second time or in greatly increased amount, there seems to be no 
reason for supposing that it might not appear thus late for the 
first time. 



CIIAPTEU VI. 



ALBUMINURIA WITH EECtlRRENCE OF SORE THROAT. 



Among my patients there were several, in whom toneillitiB came 
on afresh {after the initial tonsillitis had entirely subsided) ; and 
therewith albuminuria either reappeared or became suddenly in- 
creased. This recurrence took place in the third week in some, and 
rather later in others. 

Undoubtedly in some instances the exciting factor was some 
want of prudence, such as exposure to cold ; but in the majority 
of cases I failed to discover any such immediately exciting cause. 

Of the recurrent cases there were in all 33 ; and in only four of 
them did exposure, sudden change of weather, or other like cause, 
appear to afford adequate explanation of the recurrence. 

What signification is to be attached to the recurrence in the 
other nineteen patients ? May it, for instance, bo thought of as due 
to recnideseenee of the scarlatinal vims ? The association of albu- 
minuria with the recurrence of sore throat might perhaps be taken 
as favouring some such supposition, and it may be of interest to 
see what evidence there is adducible on this subject. 

In the first place, it may be remarked that a person, who has 
passed through one attack of Scarlatina, may, in a comparatively 
short period, acquire susceptibility to the disease a second, even 
a third, or it is said a fourth time. This was attested by Kayer, 
Eateman, Withering, Blackbume, Tweedie, and others. Sir Gilbert 
Blane recorded the occurrence of scarlet fever three times in a young 
lady, ' without the least susjacion of ambiguity or possibility of 
mistake.' The occurrence of re-attack was insisted upon in 
1 86a by Dr. B. W. Richardson, who mentioned that he had 
himself three times suffered from the disease. [It may be added 
that a girl, seventeen years of age, treated at the South Western 
Fever Asylum for Scarlatina, of which she fell ill in November, 
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1887, w&s treated there for Scarlatina in March, 1884.] It is the 
same with other diseases^. Re-attack of this sort has no doabt 
generally been due to fresh infection. There are, however, appear- 
ances in some BCarlatinal patients which strongly suggest that 
there is a renewal of the activity of the virus in the body, inde- 
pendent of fresh infection, appearances which go by the name of 
relapses. Willan recorded that in two cases of Scarlatina anginosa 
in 1799, 'both of which were violent, and one fatal, the rash 
reappeared on the fonrteentb day of the disease, i. e. seven or eight 
days after the decline of the primary eruption, and went a second 
time through the usual course, terminating by a fresh desqua- 
mation.' ' In one case,' he said, ' I remember to have observed 
the same appearance a third time, about the twentieth day of the 
disorder; whenever it occurs, it makes a lingering, a virulent, 
distemper.' Thomas spoke of both genuine relapses and psendo- 
relapses, the latter of which he called ' reversiones emptionis.' The 
'reversio emptionis' he described as a second rash breaking out 
suddenly all over the body after an attack of Scarlatina, having 
characters very like those of the first rash, but being more roseolons 
and not so finely punctated, and being followed by a generally 
copious desquamation. With this rash there was a second injection 
of the mucous membrane of the throat, and an enlargement of 
the papillae of the tongue and of the cervical lymphatic glands. 
He suggested that it was due to a special ' phage of development ' 
of the virus. Murcbison also spoke of relapses in two sisters. 
Trojanowsky was said by Thomaa to have recorded a case in which 
a rash developed on the upper, and afterwards another rash on the 
lower, half of the body ; and Berton a case in which the reverse 
was seen. I saw two patients, in the course of the epidemic now 
under consideration, in whom relapses appear to have occurred. 
One of them, a female aged three years, apparently scarlatinal 
on admission, developed all the signs and Bymptoms of scarlatina 
after she had been in hospital four weeks. The rash on admission 
was certainly more erythematous than might have been expected 



' I may qnote an instance in which Emnll pox appcareiJ in the persnn of ui inmate 
of a woikhouse. The raedical officer perrarmed the operatioa of vaccination or of 
TBVaccination on ever; inm&te save Doe, an old man deeply pitted with the ricuitriceg 
of small pox : this old man was the only other person to luanifest the liise^e, and he 
died of it. I have been informed of seToral Buoh inatanceB. 
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at the stage of her illness ; hut on the other hand she, a sasceptibre 
person, remained surrounded hy scarlatinal patients four weeks 
before she manifested the symptoms afresh. Again, in the case 
of a female four years old, and admitted on the second day of 
illness, the raeh disappeared hy the fourth day, and the cuticle peeled 
freely all over the body : then, on the eighteenth day, a red punctate 
rash appeared again all over the trunk and extremities ; this rash 
persisted till the twenty-sixth day, and the cuticle peeled a second 
time, and very freely ; cancmm oris was detected on the twenty- 
ninth day, and the patient died on the forty-third day. It may, 
however, he questioned whether the second rash, and attendant 
symptoms formed a relapse in the proper sense of the term ; they 
may be regarded as due to a septicaemic process. 

If these cases of mine, or those referred to by the above authors, 
be correctly regarded as relapses, we may also expect that minor 
degrees of relapsing may at times appear. It is likely that albu- 
minuria, associated with recurrent sore throat, sh-ould be viewed 
in this light, as also, lafce in the course of a scarlatinal attack ; — 
elevation of temperature with recurrence of slight albuminuria; 
or enlargement of cervical glands with albuminuria ; or again merely 
elevation of temperature without other symptoms than those at all 
times associated therewith, there being no other apparent cause 
for the rise of temperature. Such relapses and semi-relapses may 
be due to rejuvenescence of the virus, or possibly to absorption 
of some local products, resulting from the scarlatinal infection, after 
the activity of the virus Uself has ceased. 

I now proceed to consider the nineteen recurrent cases in further 
detail. 

Three of them would, perhaps, be spoken of by some as cases of 
' diphtheria after scarlet fever.' The first of the three to fall ill 
a second time of sore throat was a woman aged twenty-six years. 
When almost convalescent from the second attack, she was removed 
to another ward. After she had been there a few days, two otber 
females, severally aged eight and twelve years, at the time con- 
valescent and getting np daily, suddenly fell ill with tonsillitis, 
anorexia, and high temperature : in the course of two days the 
tonsils, fauces, and soft palate were covered with a thick greenish 
yellow covering ; and albuminuria, which had wholly disappeared 
in both, suddenly came on in marked degree, with great profusion 
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Mytes, a few lencocytal casts, and hyaline sphorulea in the 
urine. The first of these three patients had some years previously 
had diphtheria; and it occurred to nie that her affection, above 
mentioned, might he in part diphtheritic, and that ahe had been 
the source of the troahle in the other two. The ' membrane' was 
certainly not very like that generally desciibed as pathognomonic 
of diphtheria ; but I had seen, in the course of enquiries into 
epidenues of diphtheria conducted in different parts of England 
on behalf of the Local Government Board, that diphtheritic throat- 
affection was not always of a particular stereotyped character, the 
membrane being at times indiBtinguishable to the naked eye from 
transparent broivn jelly interspersed with pepper grains, or appear- 
ing as a mere transparent film like glue. Still, there was no 
positive indication of diphtheria. The constitutional impression in 
the two later of the cases was, however, very marked. There were 
no paralytic Beqnelae in any of the three patients during their 
Bubsequent stay of four and a-half weeks in hospital- 
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Hence, of the total number of cases of rcemTent sore throat there 
were fonr attributable, it seemed, to exposure to cold ; and three 
which ivera doubtfully diphtheritic. The remaining sixteen were, 
1 suppose, scarlatinal ; some possibly rheumatic. The patients were 
of ages from four to twenty-nine years, most of them from foiulieen 
to eighteen years. The females affected were more than twice as 
nnmerons as the males. None of the patients had diarrhoea ; only 
three suffered from mai'ked dysphagia early in the illness ; only 
six hai3 any cervical affection ; only one had arthritis : six had been 
treated with stimulanb*. 
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Excluding' the four cases possibly traceable to exposure, there 
remain ninpteen. The percentages of the latter to the several 
monthly seta of cases show (as seen in Chart II and Table E) 
that there was a 6teady increase in their relative frequency from 
October to January. On refening, however, to Table W, it will be 
seen that the distribution as between the sexes differed considerably 
from one month to another ; the incidence on the females having 
exceeded that on the males in September, October, and January, 
and the reverse having occurred in November and December. 
Venturing- on a proviaional hypothesis as to the meaning of these 
fiicts, T wonld suggest that the scarlatinal vims attained its 
maximum of stability in November, and that while in the process 
of attaining this stability, as also in the process of losing it, the 
virus manifested itself in its host by periodicity in its proceBses, 
Taking the females alone, it appears from the table that the per- 
centage of cases of secondary sore throat was marked in September ; 
it was less in October ; there was no case in November, the virus 
having then attained its maximum of stability and of uniformity 
of action : then the secondary sore throats increased in December, 
and became most common in January. On turning to the males, 
may we suppose that, as regards them, the maximum of stability 
of the virus was attained earlier, and that the decline of stability 
of the vinis, as revealed by increase of the relative number of cases 
of secondary sore throat (in fact periodicity in the vital processes of 
the virus), began in November and further increased in December ? 

In respect of other symptoms, it has appeared that, when the 

) but little prevalent, the activity of the vims in the 

system was small : and I am now suggesting that when its activity 

vras small, the virus was in a phase of development in which it 

manifested a [-eriodicity in its vital processes. 





Albuminuria associated with passage of red blood 
f or of haemoglobin into the urine. 

I HAVE attempted to show, in what has gone l)efore, that all my 
patients who presented albumen in the urine were the subject* of 
nephritis ; and it further appears that, when the urine contained red 
blood corjiOHcles or haemof^lobin, the nephritis was haemorrhagie, 
for, red corpuscles were incorporated in the matrix of renal casts 
in every such case. 

Red corpuscles in the nrine of a person aufiering from nephritis 
no doubt generally proceed, as Dr, Johnson has said, from the 
glomemli. They may at times, however, as Comil and Brautt 
show, come from the intertub alar vessels. They may also be wholly 
of transrenal origin. Bartels, indeed, ascribed all the blood in the 
nrine of hie eases of haemorrhagie small jios to haemon'hage from 
the mucous membrane of the renal pelves : and, as I have sug- 
gested already, in one of my patients, who presented profuse 
haemorrhage from the bowel with a large extravasation of blood 
in the subcutaneous tissue of the hypogastric and lower umbilical 
regions, it is quite possible that in some degree the blood corpuscles 
and haemoglobin in the urine proceeded from a transrenal f^ource. 
As, moreover, in other systems and organs of the body, when im- 
plicated in the course of disease, haemorrhage may occur from 
here a part and there a part, as is beautifully seen in the Inng 
of pleuro-pneumonia of the ox or of that of pneumo-enteritis of the 
pig, so also it may cei-tainly take place from isolated parts of the 
kidney ; and we may suppose that blood proceeds not only from 
inflamed, but also from other, glomeruli by reason of rupture of 
vessels consequent upon collateral hyperaemia. 

For ascertaining the presence of red corj)uaeleB and haemoglobin 
I used the microscope, the guaiac reaction, and the haem in -crystal 
test ; the latter, however, only occasionally. The guaiac reaction 
was applied in the wet way. I am aware that this reaction 
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be added, Mahomed obtained his dry gnaiac reaction with the 
urine under like cireuinstances. 

There was facial dropsy in 30 of the 36 patients. One of 
the patients died ; and two made imperfect recoveries. In a boy 
I '"/jj years of age the lefb half of the scrotum sloughed off, and the 
left testicle was exposed : the scrotum, as commonly happens, healed 
up under antiseptic dressings, and the boy made a good recovery. 

The statements, already made, as to season in relation to 
scarlatinal manifestations receive further confirmation from the 
data set out in the table ; but in this connexion it is necessary to 
make allowance for various circumstances. In several of the cases 
entered in the table it appeared to me that the presence of red 
corpuscles in the urine resulted from pneumonic phthisis, bronchitis, 
or other source of respiratory embarrassment, full regai-d being 
given to the possibility that the renal affection might have been 
in these cases the primary mischief. Again, some patients at the 
time of admission were dropsical and were passing blood-stained 
urine : and, as is well-known, want of care may make great differ- 
ence in the matter of renal affection in Scarlatina. There was 
also one patient, who passed red corpuscles, and these but very 
few in number, for no more than two days. Hence, in discussing 
the relation of haeniorrhagic nephritis to season, it may be neces- 
sary to set these cases aside. There, then, remain for the several 
Buccessive months the following numbers, viz., 10, 5, 4, 2, of 
patients, who passed blood-stained urine for a longer period than two 
days, and were not so affected at the time of admission : numbers 
which show a slight reduction for December and January as com- 
pared with November. These patients were over i year and under 
20 years of age ; three of them were from i to 4 years, and 
eighteen were from 4 to 20 years, so that the proportions borne by 
these to the total number of patients at these several ages were 
respectively 4'o and 6'9 per cent. Twelve of them were males, 
nine were females. The severity of these cases was also, it seems, 
related to season. There was but one really very severe case, one 
which ended fatally. Under the heading ' severe,' in the table, I 
have included patients who were affected with moderate vomiting, 
much headache, drowsiness and slow persistent pulse ; there wears 
live such. Of ' mild ' eases there were eleven ; cases, that is, vrith 
the albuminuria pronounced, red corpuscles not very numerous, 
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dropsy not marked or absent, appetite not impaired, and headache 
but slight or absent. ' Very mild ' cases presented no facial dropsy, 
no drowsiness, no headache, no impairment of appetite, and a 
normal condition of tongue; they nnmbered four in all. The 
progressive fall of severity of these various cases after October ie 
apparent at once on glancing at the colnmns, which show the 
time of their attacks, or again at the column which displays the 
number of (mtients in whom the temperature rose at the time of 
appearance of red corpn?cles in the urine. 

Renal con^-ulsions occurred only among the September and 
October patients. 

The question now arises as to the relationship between cases of 
albuminuria, in which red corpuscles did, and those in which they 
did not, appear in the urine, eases in which the appearance of 
red corpuscles was apparently due to mechanical hyperaemia being 
set aside. In the former there was generally some faeial dropsy; 
whereas the majority of the latter had no evident facial dropey. 
In the former there commonly were, though in varj'ing' degree, 
headache, nausea, anorexia, and brown furring of the tongue ; 
whereas in the latter these symptoms were somewhat rare. In 
the former there were numerous blood-casts in the urine ; in the 
latter the renal casts were comparatively rare and all of them were 
leucocytal : the blood-easts consisting probably in chief part of 
fibrin, the leucocytal consisting of fused spherules. In the 
i'ormer there genei"ally was great, or very great, diminution of 
urine, and considerable rise of arterial tension r in the latter the 
\'olnme of urine was generally reduced, but not largely; and though 
the arterial tension rose in some of them, it never rose high. 
Whether these differences were due to rapid sealing up of the 
tubules by fibrin-clots (casta), and more active changes in the 
walls of the renal arterioles, or to a widespread genei"al affection of 
the arterioles of the vascular system (heart and vessels) in the 
former, I shall not stay to enquire. The haemorrhagic cases were 
not all marked by great rise of arterial tension : the tension 
varied in the different patients {rii/e plate II, B, C, D, E). It waa 
highest where the volume of urine was most diminished, and (aa it 
happened) where red corpuscles and blood-casts were relatively 
most numerous ; it was but very moderately raised so long as the 
volume of urine was not much diminished, (and red eorpuBclea 
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were relatively scanty). Among non-haemorrhagfic cases, the 
arterial tension was slightly raised in some ; but in the majority it 
was scarcely, if at all, raised. The smaller the volume of urine (and 
the larger the i-elativo quantity of red corpuscles), the higher rose the 
arteria,! tension, the firmer and smaller heenme the radial artery at the 
wrist, and the greater the tendency to sleep, torpor, and convulsions. 
Hot baths had a greater influence for good in the haemorrhagic 
cases; and, whereas meat diet was prejudicial in them, it was of 
decided value in the non-haemorrhagie cases after the albuminuria 
had continued for some time. 

Are all these forms of albaminuria, whether associated or not 
with the passage of red corpusclea or haemoglobin into the urine, 
to he regarded as degrees one of another ? Clinically considered, 
they may readily be arranged into an almost regularly gi-adational 
Beries, It appears, also, that pathologically such a series may be 
formed : for, though there are two forms of renal affection in Scar- 
latina (one in which the arterioles, the other in which the glomeruli, 
are chiefly concerned }, and probably a third in which the tubules are 
chiefly concerned, all sorts of intermediate forms occur. 

The Cardio-vascvhr P/ienomefta. — The arterial tension, and the 
impulse of the heart were notably increased only in persons who 
were affected with haemorrhagic nephritis, and in only six of them. 
They were moderately increased, also, in eighteen others, affected 
with haemorrhagic nephritis ; and they were slightly increased in 
six other pereons thus affected, as well as in eleven j>erson8 who 
were passing albumen but not red corpuscles. There was no 
pereeptible rise in any other patient. The albuminuric patients, 
indeed, presented pulses of all degrees as regards tension. 

Concerning the relation of arterial tension to albuminuria and 
renal afl'ections, whether it be, as it were, parental, filial, or fraternal, 
there has been and still is much dispute. The parental relationship 
ia that which was advanced and advocated by Mahomed; the filial, 
'is that whichj proposed by Bright, is perhaps most commonly 
accepted ; the fraternal finds some confirmation in more recent 
research. 

Mahomed's view, that the rise of arterial tension^ was primary 

' It maj bo noted tbab D. Cotugno, in 1770, referred the preBsnoe of alliumBii in 
tbe ariae aud other fluida of the bodj, from which he said it was noniiallj al«eiit, to 
incre&ae of local bluod prBaeore. ' Semper igilur audat vu, ideat, proetec rnvturss 
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regarded as a twin broiherbood ; it may bo the relation of elder to 
younger, or of j-oimg'er to elder. 

There remains, however, the filial relationship, which, proposed 
by Bright, has been generally accepted ; some attributing the 
tension more directly to circulatory resistance iu the kidney ; some 
to reflex action from the aflected kidneys ; some to retention of 
water, otherB to retention of noxious bodies, which should be 
removed, with or without further elaboration, by the kidneys. 

Traube laid chief atress on the hydraemia and the obstruction to 
the renal circulation, Bamberger supposed that, as a result of the 
hydraemia, there niuat take place hypertrophy or dilatation of the 
heart or diopsy. Others, follovring Bright, have dwelt upon the 
retention of noxious bodies. These bodies have been su])posed to 
irritate the heart directly (Bright), or to excite contraction of 
the arterioles, and so to necessitate a more active working of the 
heart (Bright), or to irritate the renal cells or the ^-asomotor centre 
causing arterial contraction and a secondary and antagonistic 
stimulation of the heart ('the stopcock theory' of Johnson); or to 
irritate the heart to over-action, and so excite antagonistic con- 
traction of the arterioles; or to irritate the muscle of the whole 
vascular system, and so aid the circulation through peripherally 
obstructed vessels (Dickinson), and in so doing to excite a semi- 
inflammatory hypertrophy (von Buhl), 

The theories, therefore, concerning the filial relationship are 
mainly either mechanical or irritative; and to them may be added 
another, which takes cognizance of both factore, ^iz. the mechanical 
storing of fluid in the vessels, and the irritation of the muscle of 
the vascular system by noxious matters, which, while having this 
effect, also excite thirst and so add still further to the blood-volume. 

Each of these rival theories has been ably advocated. Inability 
to raise aortic tension by intravenous injection of salt-solution 
(Cohnheim and Liehtheim) suggests that hydraemia is not con- 
cerned in the rise of tension ; whereas the fact that cardiac 
hypertrophy follows (Grawitz and Israel) either abundant adminis-^ 
tration of urea or experimental arrest of function of one of the 
kidneys, suggests that retention of noxious bodies may be concerned 
therein, though the tension does not rise: but, be it noted, through- 
out the experiments referred to one kidney at least remained in full 
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It ia tme that in acute nephritis the reduction of urino, the rise 
of tension, and the dropsy' generally occor ao nearly at the same 
time, that it is difEcult to say what the sequence of events haa 
been ; but it is commonly believed that the sequence ia in the 
above order. Many authors have no doubt as to the nature of the 
relation of the reduction of urine to the dropsy : the causal relation 
of the former to tlie latter was, it seems, noted by Hippocrates ; as 
concerns acute nephritis, it was positively afirrmed by Bartela ^. It 
seems that in acute cases the rise of tension takes place almost pari 
passu with reduction of urine ; but the parts played in this rise and 
in the dropsy by the hydraemia, by the retained solids, and by the 
degree of permeability of the vessels, are yet in question. In 
cirrhosis there ia rise of tension in spite of a large excess of urine ; 
but this may simply mean that as long as the heart continues to 
act well, the kidneys sufRce to carry off what otherwise would 
appear as dropsical fluid, an event impossible in acute and chronic 
diffuse nephritis. In bringing these facts concerning cirrhosis to 
bear upon those observed in cases of diffuse nephritis, it ia further 
to be borne in mind that the former is a slowly advancing affec- 
tion ; this may be the reason why in secondary atrophy the tension 
is not so high as it ia in eii-rbosia, the heart and vessels having 
been in the acute stages too suddenly and severely tested to allow 
them to maintain the increase of tension ; and it ia alao to be 
remembered that, when the heart fails in persona suffering from 
cirrhosis, dropsy very quickly makes ita appearance. 

As an objection to the imtative theory, Bartels said that in 
some casea of cirrhosis there was no retention of noxious bodiea. 
Against thia atatement there are the facts recorded by Christison, 
Leichtenstein, and others. Dr. J. T. Maclagan objected to the 
theory (1875) on the ground that it had not been shown that 
impure blood circulated with more difficulty than pure blood ; but 
the observations made by Hales (' Statical Essays,' 1 769), those by 
Reid and Erichsen on arterial spasm in dyspnoea, those by 

' The view that <Iropsj ia due to losa of albumen or to weakness is ijuite inappli- 
cable b> the oaee of a person whi> becomes dropsicnl in the conne of acute nephritjs. 

' ' Daa Auftreten iler VVaaaerauoht ist in alien Fallen von aouter parenohymatiiaar 
Nephritla, au» welchen Uraaehen ale inimor herToryegangen Bsin mogan (niit 
Ausnahme jedoch imtner der Choleca-Nepbritia), von der Stockung der Hamabson- 
dnrung abhingig — dns laift aioh in alien Fallen, welche mon vom Beginne an beo- 
boijiten kanu, ausnahiiialua nochweiaen ' (p, 254, I, c). 
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might be expected that they would also have brougrht about 
u greater frequency of urgent symptoms in September and October; 
whereas the facts recorded in Table E and Chart II show that it 
was not so. Speaking very generally, and taking: one time with 
another, it may also be noted that straining of hospital accommo- 
dation means exceptional prevalence of the disease accommodated, 
and frequently exceptional severity; and the question arises whether 
the severity does not belong essentially to the epidemic, and is not 
largely independent of ordinary differences of conditions under 
which the patients are placed. It is of interest in this connexion 
to note the fact, mentioned by the Statistical Committee of the 
Asylum Boai'd, that the maximnm namber of scarlatinal patients 
under treatment in the Board's hospitals on any one day in 1887 
was reached on November 23rd. 



From the evidence which haa now been aubmitted, I have con- 
cluded that as the hospital-scarlatina increased in its prevalence, 
and as the scarlatinal mortality for the whole of London rose, most 
of the symptoms increased in relative frequency and severity ; and 
that as the prevalence and the mortality subsided, so also did the 
relative frequency and severity of most of the symptoms ; and, 
further, that the differences of behaviour as between persons, 
belonging to one sex and one small age-group, attacked at one 
time, and those attacked at another time, were due — to some 
difference in the constitutional proclivities oi the individuals 
attacked, to some difference in the behaviour of the scarlatinal 
vims, to some difference in the mode in which the individuals were 
infected, or possibly to more than one of these factors. 
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In the preceding sections it has Ijeen shown that the symptoma, 
at least the majority of them, manifeated themselves with a fre- 
quency and a severity, which, after increasing as time wont on from 
September through October and the greater part of November, 
diminished rapidly afterwards ; the frequency and severity of the 
symptoms going together, pari pastit, with the increase and decrease 
of prevalence of hospital-scarlatina. 

As seen, however, on referring to Chart II, the symptoms did 
not in the aggregate take precisely parallel courees ; they did 
not, all of tbem, rise together and fall together: for instance, 
cenical adenitis was relatively most common in October, whereaa 
delirium was relatively most common in November ; and so with 
other conditions. It has, also, to be borne in mind that sex and 
age as well as season had their respective influences on the different 
manifestations. Take arthritis ; it was more common among 
females : or again, take delirium ; it was more common among 
males than females at ages above ten years. It may be that in 
this way some compensation took place in the manifestation of 
symptoms as between the sexes and as between per^sons of different 
ages. 

Still, speaking broadly, it appears that in the aggregate the 
vaiioua symptoms ran approximately parallel courses in the vary- 
ing frequency and severity with which they occurred. 

In the next section an attempt will be made to learn something 
more definite as to the cause of these variations : in this section we 
may enquire further as to the relation borne by one symptom or 
one set of symptoms to another. 

Aa serving to indicate the nature of this enquiry a few illustrations 
may be mentioned. That causal relationship may exist between one 
symptom and another ; or rather between the change which gives 
rise to one symptom, and that which gives rise to another, admits 
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kidnpy. Do the intensities of these atfectionB vary tog'ether? It 
would appear that, generally Bpeabing', they do ; they appear to 
have varied pari passu- in my cases. In this connexion, Warbiirton 
Begbie, writing; in 1853, observed: 'I have said that this aJba- 
minona condition of the nrioe' (i.e. the early albuminuria, which 
accompanies desquamation of the cuticle) ' is associated with the 
cuticular desquamation ; it is so in the time of its occurrence, and 
EO it is also as regards it^ amount, for I have noticed the albumen 
in the urine to be greatest in amount, and to continue longest, in 
those cases, in which the process of desquamation had taken place 
to the greatest extent. In those cases in the urine of which no 
coagulability has taken place — for my more recent experience has 
shown me a few such- — there has been no very marked desquama- 
tion, and 00 direct evidence of any epithelial separation, as shown 
by examination of the urine.' He went on to say that in some of 
the latter cases he had found albuminuria. Thomas found nephritis 
generally more frequent in severe epidemics ; but he thought it 
independent of the character of the desquamation '. In my cases 
the intensilj of peeling aud of albuminuria very generally went 
together. In this connexion reference may be made to what has 
already been said of my patients who did not have albuminuria: for, 
in their cases, though peeling was of many different degrees, it was 
not in a single case more than moderately marked. Or, reference 
may be made to what has been said of albuminuria and peeling 
among persons attacked in November and December. There were, 
however, a few, though only a few, exceptions. For instance, a well 
nourished boy, of very dark complexion, had only the slightest degree 
of albuminuria and no other evidence of nephritis, but he peel^ 
most profusely; and a brunette presented a similar history. On the 
other hand a patient, who desquamated very slightly indeed, suffered 
from haeinorrhagic nephritis of some severity. Yet, it was certainly 
the rule that where the skin affection was marked, the rash long 
continued, the peeling early and pronounced, nephritis was more 
frequently present. Moreover, the exceptions here quoted, consti- 
tute as great a difficulty in the way of the acceptance of one theory 

' 'Kein Fall von Scharlach Jat yor ihr elcher ; sie sohliesat Bioh an normale und 
leichte, ja die leichteetea und selbat mdimentaren, wis ho die BchweFBtcn Falls an, 
ohne ROoksicht auf die Art der Desquamation and die Eenchiiffenbeit iiud Funktio- 
nirnng der Haul ' (p, 241, 1. r.\ 



NEPHRITIS AND llELATED AFFECTIONS. 



161 



ae another. Peeling was, for inBtance, almost absent in the last of 
those quoted ; and it cannot, therefore, have had to do with the 
nephritis. Of course, it may be that in this case the patient took 
on a nephritis, which was not essentially scarlatinal ; but, if this 
view be taken, the case no longer remains as an exception to the first 
view, the fraternal relationship. Again, if the early albuminuria be 
ascribed to the pyrexia ; and if it is only with the later albumin- 
uria, the later nephritis, that we are to concern ourselves ; we may 
hesitate to accept its filial relationship to peeling ; for, there are 
other factors besides peeling, which may, with equal probability, be 
causes of such nephritis. If, also, early albuminuria is, as I have 
supposed it was in my eases, of the same nature as the later 
I albuminui-ia, then the filial relationship of nephritis, at least when 
[ ecenrring in the early stages, to peeling is again out of court. Or, 
Betting aside mild early albuminuria, there still remain the renal 
lesions, which may be advanced by the second, third or fonrth day, 
Eisensehitz says even by the twelfth hour, after the appearance of 
the rash. These can scarcely be regarded as owning filial relation- 
ship to peeling, or, indeed, in some cases even to the rash. 

The relationship mast rather be regai-ded as fraternal. It 
appeared to me that, when the rash was specially marked about the 
lower abdomen and thighs, nephritis was on the whole most apt to 
ooonr. 

Bartels rejected the view that the skin afiection had causal re- 
I lation to nephritis ; for he found that far graver alterations of tJie 
Ain, following quite as acute and as febrile a course as in scarlatina, 
were not attended by nephritis. He adopted the fraternal relation- 
ship ; for, the frequency of nephritis was in his experience related 
solely to the character of the epidemic. He had bad twenty-two 
cases of nephritis among i So patients treated by him in the 1 853-4 
epidemic, and thirteen among 84 patients in 1863; whereas 
among about 100 patients, at other times under his care, he had 
met with scarcely a case. He found, also, that the intensity of the 
nephritis varied with the epidemic ; he lost five of the twenty-two 
jatienta and all of the thirteen above referred to. 

He thought that the nephritis was independent of chilling; 

■ children ' treated in bed with every eaxe might have it ; 
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of malaria), but generally evince only few, if any, symptoms of 
disease and nevertheleea acquire paa-tial immunity ; so that, shonld 
the virus, in the case of each of these several dissaees, attain later 
a more active phase, it will not have so marked an effect upon 
thera as it has in the maiden soil of man or beasts of other 
races previously uninfected? As concerns scarlet fever, its recur- 
rence, at least in an epidemic fovm, in certain communities every 
third or fourth year is suggestive in this connexion, especially 
having regard to the fact that liability to manifest infection and 
to die of such infection diminishes after the age of four or five 
years. Why does this term of years intervene between the epidemic 
prevalences? The frequency of this interval suggests, also, that 
diminishing susceptibility and fatality in later life is in some part 
the result of infection in early life. 

Murchison proceeding on the assumption that the ease -mortality 
was sis per cent, in scarlatina came to the eooclusion that in Eng- 
land many persons must attain middle age without having had 
the disease. Dr. Whitelegge, also, taking an average case-mortality 
of ten per cent., and a scarlatinal mortality of one per thousand 
per annum, concludes that less than two-fifths of the survivors 
at twenty years of age have been protected. But why take a 
case-mortality of even six per cent. ? It cannot have been so high 
in London in Sydenham's time. Tweedie quoted Rush to the effect 
that at the time of a certain epidemic of scarlatina at Philadelphia : 
' Such was the prevalence of the contagion, which produced the 
scarlatina anginosa that many hundred people complained of sore 
throat without any other symptoms of indisposition. The 
slightest occasional exciting cause, particularly colds, seldom failed 
of producing the disease.' ' The same thing,' Tweedie added, ' has 
been repeatedly observed in this country.' I have myself been 
assured by medical men that they have witnessed extensive 
epidemics of scarlatina, as also of other infection-diseases, even 
enteric fever, in which there has been scarcely a death. Willan 
spoke of epidemics of scarlatina differing as much in fatahty as 
a tleabibe and the plague. Dr. J, Andrew recently related to 
me an instance, in which about one hundred out of four hundred of 
the boys in a certain Institution were affected with recognizable 
diphtheria ; and in which it was found by the Medical Officer to 
the Institution that, during the continuance of the disease in them 
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f & hundred or so more of the hoys liaJ alhuminiiria (without other 
I symiitoms) which wholly disappeared some short time aftenvardB. 
1 He, also, told me of a, school where Bcarlatina broke out; the 
I inmates recog'nized as having scarlatina were isolated ; and, though 
I every care was taken in order to detect and to isolate every person 
I ■with symptoms definitely suggestive of this disease, peeling not 
V uncommonly took place among those inmates, who, though suspected, 
I had not been isolated. How are the numbers infected in these in- 
L stances to be reckoned up ? Shall the albuminuria and the desqna- 
I matioD be accepted as sufficient to stamp the person as having been 
I infected ; and how much further are we justified in going? It is, 
I -moreoTer, well known that ])crsons, who have once had this disease, 
I are not infrequently attacked, as Sir G. Buitows observed, with 
'scarlatina sine exanthemate' when exposed to its influence at some 
I fiiture period ; and that when thus affected they may and do com- 
1 municate the disease to others. [If my memory serves me well, 
I have heard of micrococci being present in the blood of a medical 
[ man, who had management of scarlatinal patients, though he 
L evinced no symptoms of infection ; the micrococci were not present 
k before he took management of the patients, and they were not 
I found again after having been present for some days.] 

Having regard to these considerations, and to the fact that 
I scarlatina is so constantly manifesting itself in England and other 
I parts of Europe ; the question may be entertained as to how far 
■ benignity of the disease, and insusceptibility of the individual, 
BBpecially in persons after the age of four or five years, are due to 
f previous infection. It would be of interest to learn more of the 
r fatality at different ages from this disease, when introduced into a . 
I country, where the inhabitants bad long been free from the disease. 

I turn now t« consider the varying constitution of the virus, the 
I dose and the mode, in which the virus enters the system. 

For variations in symptoms dependent upon mode of infection 
f reference may be made to the tubercle- bacillus, according as it 
I gains entrance via the digestive or the respiratory tract, or again 
I reference may be made to the poison of enteric fever. As regards 
I dose it may be noted that the bacillus anthraeis injected into 
I certain animals in small doses produces no constitutional effect 
I {Fodor, Arch, fiir Hygienej Bd, 4, p. 129), the bacillus it is snp- 
I jjosed being destroyed by ' phagocytes ' : again, it has been found 
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in tiie Baminer months ; vid that it had been most &tal in the fiist 
quarter of the rear : in spring and antamn the fetalitr vas inter- 
mediate, nearer however to that in «-inter than that in summer. 
He seems to eaggest (p. I91, /. e.) that the increase of fatalitr in 
nioter ma/ be doe to greater frequency of renal determination 
onHn^ to chilling. In my cases it will he remembered that there 
was a great redaction of albuminuria among those persons attecked 
in December and Jannarr, ae compared with tho^ attacked earlier : 
and, ai« may be seen from the Tables, the former months were mach 
colder than the latter ; facte corroborating the view that the renal 
determination in a specific matter, and reducing the importance of 
the inflaence of dulling as a distnrbing element in the statistical 
resnlte obtained by Dr. Ballard. Tweedie, again, observed that the 
disease was generally of a milder character in the spring and 
eamraer than in the aatomn and winter. As r^ards prevalenee 
and mortality, the eame tale is told hy Messrs. Bachan and Alit- 
chell, and others. The former say in the paper already referred to : 
' Scarlet fever ' (i. e. Ecarlatinal mortality in London) ' has its 
maximum from the beginning of September to the end of the year, 
and its minimum from February to Jnly. The period of the highest 
death-rate is from the beginning of October to the end of November, 
being nearly 60 per cent, above the average, and the lowest in 
March, April, and May, when it is about 33 per cent, below ita 
average ' (i. e. for the months of the year). ' In each of the thirty 
years' {i.e. from 1845 to 1S74) 'the deaths increased at the time of 
mean maximum, and in all except four of the years the increase 
was considerable. During ten of the years, a high death-rate was 
continued on into the year immediately following, hut in every 
year the deaths became fewer, and steadily, if not rapidly, di- 
minisiied.' To tbis there may be added what these authors have 
recorded concerning diphtheria ; for, some of the statistics, above re- 
ferred to, include deaths from diphtheria and cynanche maligna. 
Concerning the deaths from diphtheria registered during the sixteen 
years ended 1S74 they say : ' The deaths are above the average, as 
in scarlet fever, from September to the end of the year. The curve ' 
{representing these deaths), ' however, differs from that of scarlet 
fever, in remaining above the average till the beginning of March, 
Its maximum and minimum periods are also less pronounced,' Dr. 
Matthews Duncan in 1876 published similar curves for deaths from 
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Ktarlatina in London for twenty-eight years {1848-75) ; and the 
autninnal rise was evident ill each of these twenty-eight years with- 
out exception. The Registrar- General, also, in his ' Annual Sam- 
mary for 1880,' published curves of like character for the years 
1840-79 ; and he said ; ' Scarlet fever forms a single wave, wMoh 
beginning to rise about the middle of May, gradually attains its 
highest point in the forty-third week, or end of October, and then 
ae gradually subsides to the end of March, from which time to the 
middle of May the mortality line remains pretty much at a level, 
with insignificant fluctuations.' Dr. G. B. Longstaff", again, showed 
in 1885 that, as regards scarlatina, the weekly admissions into the 
Asylum Board's hospitals, and the weekly deaths throughout London, 
in the years 1875-84, rose at times corresponding closely to those 
mentioned by Buchan and Mitchell and by the B.^istrar- General. 

With this weight of evidence, it must be admitted that the 
epidemic, dealt mth in this paper, was in no way exceptional as 
regards the time of its prevalence in a recognized form or as regards 
the time of its mortality ; that it was not exceptional as regards 
&tality in relation to season ; and that it was not exceptional in alt 
probability as regards frequency and severity of gmve symptoms in 
relation to season. It would appear that, in the latter respect and 
also as concerns fatality, the actual month of the year, in which the 
disease is most marked, may vary somewhat ; that the disease may 
manifest itself severely for several weeks together ; and, if we may 
place credence in Ilebru, we must believe that, on occasion at least, 
the disease may show but little variation in its intensity from one 
part of the year to another. 

Then, what are we to understand by the term ' influence of 
ieason' when applied to scarlatina? 

It has been shown that a series of annually recurring events takes 
place either in man or in the scarlatinal vinis or in the mode in 
which man is infected by that virus ; a series which results in an ex- 
ceptional prevalence of recognized scarlatina and exceptional number 
of deaths from this disease at a certain period of the year, the increase 
and the decrease in the prevalence and in the mortality being 
attended by corresponding changes in the relative frequency and 
severity of at least most of the symptoms ; though the amount of 
prevalence, and the number of deaths, may be by no means the 
same year by year, as is illustrated in Charts I. and II. 
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virulence in the first, of the ahove weeks ; that it maintained that 
virnlence in the neit week ; and that, owing to the low tempe- 
rature, to which it was then exposed, it lost thereafter in its virn- 
lence though the temperature rose considerably. It may here be 
noted that Dr. Dallinger found that it needed months to adapt 
certain Saprophytes (Tetramitus rostratus, Monas Dallingeri, Dal- 
lingeria Drysdali) to a heated environment, and that a sudden rise 
of temperature, was generally highly detrimental to them. 

Or, to take a broader view, and one which we are justified in 
taking, we may ask why the scarlatinal manifestation in man is 
generally mild in the warm months of summer, severe in the colder 
months of October and November, then mild again in the still 
colder months that follow. Is this likely to be owing to change of 
circumstances in the individuals? It surely seems more probable 
that the explanation must be sought in some change in the virus ; 
and the above speculations, regarding changes in the individuals as 
lying at the root of ' infiuence of season ' on scarlatina, must at least 
be looked upon aa unsatisfactory. 

Let us now consider the virus. What evidence is there to show 
that the ' influence of season ' means a change in the virna de- 
pendent directly or indirectly on meteorological changes? Facte 
may first be stated which would indicate the likelihood that the 
virus itself does undergo change. 

The variations, which I have shown to have occurred in the 
course of the epidemic under consideration, would suggest that such 
is the case, as also would the variations already mentioned as having 
been observed by previous writers. There are, also, variations of 
fatality and of certain symptoms, such as albuminuria and dropsy, 
as recorded for difierent epidemics, confirmatory of this view, 
Sydenham spoke of scarlet fever as a disease which ' vis nomen 
morbi merebatur' ; and Morton, referring to it in the same localities 
two years later, described it as very severe. Graves, also, spoke of 
the remarkable diversity in character of different epidemics. He 
said: ' In the year 1801 scarlet fever committed gi-eat ravages in 
Dublin, and continued its destructive progress during the spring of 
1802. It ceased in the summer, but returned at intervals during 
the years 1803-4, when the disease changed its character; and 
although scarlatinal epidemics recurred very frequently during the 
next twenty-seven years, yet it was always in the simple or mild form. 
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HO that I bave tnown an instance where not a single death occurred 
among eighty hoys attacked in a public institution. . . . The long 
continuance of the period during which the character of scarlet 
fever was either so mild as to require little care, or so purely in- 
flammatory as to yield readily to the judieious employment of an 
antiphlogistic treatment, led many to believe that the fatality of 
the former epidemic was chiefly, if not altogether, owing to the 
erroneous method of cure then resort-ed to by the physicians of 
Dublin, who counted among their number not a few disciples of 
the Brunonian school. . . . Experience derived from the present 
epidemic (1834-35) has completely refiited this reasoning, and has 
proved that, in spite of our boasted improvements, we have not 
been more successful in 1H34-35 than were oui- predecessors in 
j8oi-a.' Copland, in 1858, said, 'There is no kind of fever which 
displays a greater diversity in its nature and complications, accord- 
ing to the prevailing epidemic constitution, than scarlet fever, or 
which manifests the character of such constitution more remarkably 
than it.' In fact, this diversity is attested by almost all who have 
written on scarlet fever. Hirsch speaks of the fatality of the disease 
varying from almost nil in some epidemics to three, five, or even 
thirty per cent, or upwards, in others. 

Records of variations of particular symptoms and determinations 
have in the main been concerned with albuminuria and dropsy. 
Copland said tliat, whereas M. Solon found albuminuria in twenty- 
two out of twenty -three cases ofscarlatina,Philipp observed in Berlin 
at least sixty oases without allmminuria. Thomas spoke of the in- 
cidence of albuminuria * and dropsy as varying greatly in different 
epidemics ; be quoted Steiner to the effect that nephritis varied in 
different epidemics from five to seventy per cent., and said that 
other authors referred to still wider extremes. There is general 
agreement that this rena! mischief is part and parcel of the disease, 
its frequency and severity varying with the general severity of the 
epidemic. Thomas* took this view. Bartels, also, regarded nephritis 

' 'IMe HanGgkeit del Hydrops und der Albuminnrie in den ttcliarlachepirlemien 
iBt lehi verechieden : wabrend die £iiien berichteD, daas fut alls Kranken bydropbali 
wuideu, BBgon die Anderen dies niir VUD einer bedeutenden Mindensbl. Nach 
Steiaer scbnuikt die Hiinfigbeit der Nepbiitis pBTcnclij'inBboEa in den einzelneD 
Epidemien awigohen fUnf und aiebzig Procent ; nach Anderen kiuiD or nooh seltener, 
aber aacb noch hanfiger eracbeinen.' 

' ' Im AllgemMnen aber kumnit Nephritis baufiuKr 'H Hulchau Epidemien vor. 
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Greenwich, and the average yearly mortality from scarlatina in 
London for the same groups of years, are set oat. The average 
yearly mortality for the three years 1862-64 was high, the rainfall 
low : during the next three years the mortality wbb low, and the 
rainfall high: and Bimilar alternation may be observed through 
several successive groups of years ; one apparent exception, how- 
ever, being presented by the records for the years 1883-87. It 
will, then, be of advantage to consider this exception. First, let 
it be noted that after a series of years, marked by low mortality 
and heavy rainfall, the mortality has not risen in the next succeed- 
ing year of small rainfcU to the height which it attains in the 
second succeeding year of small rainfall. For instance, the mor- 
tality was low for the years iii6^-6y. The next year was dry, and 
the mortality was doubled ; and during the next year, which had 
about the same rainfall, the mortality was a second time doubled. 
So again, in the year after the wet period 1871-73 the rainfall 
diminished ; and the mortality, though high in that, rose still 
higher in the next, year. Similarly, the mortality fell daring the 
first of a series of wet years, and in some caaes it fell still further 
during the second. Hence, it may be suggested that not only the 
rainfall of the year, but also that for prior years, has influence on 
scarlatina. If it be so, emphasis may be laid on the long continu- 
ance of heavy rainfall during the period 1878-82 {an average rain- 
fall for the middle half of each year exceeding the averages for all 
the preceding groups of years, hack to 1862), and on the possibility 
that this may have had to do with the want of increase of scarla- 
tinal mortality in the period 1883-87. It may be remarked further 
that the mortality did rise in the last of these five years, in which 
the total rainfall was below the average, and again that it fell in 
1888, when the rainfall was again largely increased. 

It is not to be supposed that luinfall stands alone among meteoro- 
logical elements. There are many others in intimate correlation 
with it, such as want of bright sunshine ; and it will be observed 
that when the year as a whole was wet so also was the middle of 
the year, the second and third quarters, the period ordinarily of 
bright snushine and heat, the period too when, as Messrs. Buchan 
and Mitchell's curves and Dr. Longstaff's show, mortality and sick- 
ness from scarlatina are on the ascendant. 

Tliere are, however, other matters which require to be considered 
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in thia eonnesion. It may be asked what relation tbe death-rates 
from other diseases have borne to those from scarlatina : for, it 
might be that other diseases in wet years had modified the consti- 
tution of, or had lieen the cause of death of, persons who would 
otherwise have succumbed to scarhitina ; or that in dry years other 
diseases had been tmable to make headway, and bo had left man 
a prey to the scarlatinal poison. I shall not attempt to give 
a complete answer to this question ; but I may refer to some 
matters which bear upon it. 

Turning to Chart I. it will be seen that the curve (curve VIII) 
of yearly death-rate from the principal zymotic diseases, minus 
scarlatina, shows that this latter disease is not the only one that has 
fallen off, taking groups of years together, since i86a ; but it, also, 
shows that, whereas scarlatina haa largely fallen o£f since 18751 1^6 
mortality from the other zymoties has been almost stationary since 
1874. Let us now deduct from this curve the death-rates due to 
typhus, enteric, and simple and ill-defined fevers; and we shall 
obtain the curve VII. This curve shows that, putting aside the 
heavy mortality attendant upon cholera in 1866, and that upon 
small-pox in 1871, the fall of the curve VIII is due in chief part 
to reduction of deaths from typhus, enteric, and simple and iU- 
defined fever, which together have fallen from la-S for i86a, 9-9 
for 1863, and 12-8 for 1864,— to i-8 for 1885 and 1-7 for 1886, 
typhus having indeed disappeared from the mortality tables for 1886, 
and simple and ill-defined forms of fever being but poorly repre- 
sented. If, again, deaths from small-pox also be excluded, the curve 
becomes still further flattened — as seen in curve VI. In the latter 
cognizance is taken of deaths from measles, diphtheria, whooping 
cough, diarrhcea, dysentery and cholera: and if, setting aside the 
remarkable death-rate from cholera in 1866, we take the mortality 
from the above diseases together, or from each of them singly, 
for small groups of years in succession, it will be found that there has 
been no great variation since i86a; though on the whole there 
has been a slight fall. The death-rates, however, from the zymotic 
diseases, other than scarlatina, rose enormously in the years 1866 
and 1871, and somewhat in 1878, owing to cholera in the first 
year, to small-pox in the second, and to whooping cough in the 
third : and it may be asked whether the small scarlatinal mor- 
tality in these several years may be thus explained. It may have 
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